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ALING WITH THE MANUFACTURE USES AND POTENTIALITIES OF PLASTIC MATERIALS 
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BX PLASTICS LD. | 939. HALEX LTD. 


Manufacturing Xylonite, 
Bexone, Bexoid, Lactoid 
and their many deriva- 
tives at Hale End, London, 
and Brantham, Suffolk. 
Conducting extensive 
and continuous research 
in all branches of plastic 
materials. 


THE SUPPLY OF RAW 
MANUFACTURE OF FINI 


Making finished articles 
at Hale End from 
Xylonite, Bexoid, etc., 
also finished mouldings 
to customers’ require- 
ments in any plastic 


material, including | 


synthetic resins. 


MATERIAL, THE 
SHED ARTICLES 


AND THE PROVISION OF ADVICE AND 
HELP ON ANY QUESTION OF PLASTIC 
MANUFACTURE WILL. BE CARRIED ON 


AND EXPANDED IN T 


HEIR VARIOUS 


BRANCHES BY THE TWO COMPANIES 
ON THE SAME LINES AS IN THE PAST 











Addresses 





BX Plastics Ltd. HEAD OFFICE: HALE END, LONDON, E.4 % WORKS: HALE END & BRANTHAM 


Halex Ltd. HEAD OFFICE & WORKS: 


HALE END, LONDON, E.4 
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CELLULOSE ACETATE 
& POLYSTYRENE RESIN 


MAY & BAKER ip. 


42-43, ST. PAUL’S CHURCHYARD 
TELEGRAMS: MAYBAKA, CENT, LONDON LONDON - - 


CABLEGRAMS : MAYBAKA, LONDON 























ANITA 


FOR MOULDING 
COMPOSITION 
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koq ~For the intimate incorporation 
Ye] Synthetic Resins and all Plasti 
y Mixings. 


NINA 


The “UNIVERSAL” principle is 
capable of innumerable variations 
in the design and set of the mixing 
blades and their relative speeds, 
etc., and whatever your problem 
may be there is a “UNIVERSAL” 
Mixing Machine to meet your 
requirements. 
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WE WANT TO KNOW YOUR PROBLEMS 


% From examples of our 
current work we can show you how specially well equipped we are to handle large 
mouldings; how intricate are the moulds we can manufacture in our Machine Shop; 
and how practical are the designs we can offer. But only when you invite 
us to examine your own particular problems at first hand can we really advise 
you upon the possibilities of plastics in your business. Then our Technical and 


Research Departments are at your disposal. We ZISHIDWNS 
SHDOWNS Ip. 


hope you will let us co-operate with you in this way. romentur oe stnome ssttnainant 0 
: Head Office : Eccleston Works, St. Helens, Lancashire. 
Phone: St. Helens 3206 Grams: “Segment” St. Helens. 
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pecs designed and moulded by v 

Crystalate complete your sales force. k 
| Ideas for attractive packs and arresting 

displays in Plastics, suited to your 

product and your pocket, await ¢ 

your telephone call or letter. A I 


good product demands a good pack. 
It will pay you to consult Crystalate 
Ltd., Sales: 153, Moorgate, E.C.2. 
Tel. Met.5574/5. Works: Golden 
Green, Tonbridge, Kent. 
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The accuracy pf aj thermometer is no greater 
than the accusacy with which you can read it! 
That is why, developed the Rototherm 
bi-metallic multiple-helix element to the point 
where it would give and maintain accurate 
temperature r se over an indefinite period 
to within 1% total scale value, we next 
fitted the the ter as a whole with clearly 
spaced dial ngs and a black needle 
pointer. Your ge-hand can read a Roto- 
therm gauge . >“ at a distance ... in poor 
light... always. That is just one of the reasons 
why Engineers in every Industry are specifying 
Rototherm gauges at every important point. 


FOR DESCRIPTIVE 
CATALOGUE No. 75 
DIAL LIiBerty 3406 


nOTOTHEAN 


NOTE the double 
thread-cutting slot, 
which produces a 


sharp clean 


cut 


thread inany plastic 
material and as- 
sures easy driving. 


cuts its own 
STANDARD MACHINE 
SCREW THREAD 


CUTS OUT TAPPING 


Tight and rigid fastenings in plastics can 
be made at much lower cost with the 
new Shakeproof Hi-Hook Thread- 
Cutting Screw. It taps and fastens in 
the same operation. A clean, sharp 
thread is obtained in any plastic material, 
because its double-slot design assures 
an acute cutting edge which drives 
easily, cleanly, and without fracture of 
the material. The fastening is tight, and 
should replacement ever be necessary, 
a standard machine screw of the same 
thread can be used. Reduce costs and 
speed up production by eliminating the 
cost of taps and the tapping operation. 
So that you can test this for yourself 
samples will be forwarded on request. 


algae ay, 


BRITISH PATENT Nos. 
386,083 — 386,895 — 
467,814 — 468,679 — 
468 ,744—others pending 


MADE BY THE | 
MANUFACTURERS OF ; 
THE SHAKEPROOF © 


TEMPERATURE GAUGES certian 


THE BRITISH ROTOTHERM CO. Ltd. 


MERTON ABBEY, LONDON, S.W. 19 


OCK WASHER © 


THREAD-CUTTING SCREW 


BERTY 34 


BARBER & COLMAN LTD. MARSLAND ROAD - BROOKLANDS 
MANCHESTER - TEL. SALE 2277 (2 LINES): GRAMS. “BARCOL” SALE 








WORLD PATENTED. Pitehfords 
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ACCUMULATORS 
BAKER PERKINS, To. Westwood Works, Peterborough 
BERRY, HENRY, ’& CO., LTD., Croydon Works, Hunslet, 


Leeds 
= & TURTON, itD.; Caldwell Works, Kidderminster 
DANIELS, T. H. & J., LTD., Lightpill Iron Works, Stroud, 
Gloucester 
DAVY BROS., LTD., Park Iron Works, Sheffield 
SHAW, FRANCIS, & co., — pons aga 
Manchester I! .. - 


BITUNV INOUS MOULDINGS 
EBONESTOS INDUSTRIES, LTD., Excelsior Works, Rollins 
Street, Canterbury Road, $. Pe ia 
DE LA RUE, THOS., & CO., LTD., Telenduron ‘Works, 
90, Shernhall Street, Walthamstow, E.17 


Street, 


CASEIN 
BRITISH LACTONITE CO., LTD., 89, Upper Thames Street, 
London, E.C.4 
BRITISH XY LONITE “CO., LTD.; Hale End, London, £.4 
ERINOID, LTD., Lightpill Mills, Stroud, Gloucester 
GALALITH (LONDON) LTD., 9, Bridgewater 
Barbican, London, E.C.1 
THOMSON, L., LTD., Mark Lane Station Buildings, ‘London 
YORKSHIRE CASEIN M MANUFACTURERS LTD., Bank inca 
YOUNG & WOLFE, Stonehouse, Gloucester . 


CHEMICALS — MATERIALS) 
re 


meme 4 VICTOR & CO., LTD., soureanien House, 
, Lloyd’s Avenue, London, E.C.3 
MONSANT CHEMICALS, LTD., Victoria Station House, 
Victoria Street, London, ‘Ww. I 
YORKSHIRE TAR DISTILLERS LTD., 49, Billiter Buildings, 
Billiter Street, London, E.C.3 


Street, 


Formaidehyde and Hexamine 
—,. bg 4° CORP., LTD., 14, Waterloo Place, 


S.W.1. a. ae ed oa 
BLAGDEN, VICTOR & Cco., LTb., Coronation House, 
4, Lloyd’s Avenue, London, E.C.3 . ° 
— INDUSTRIAL PLASTICS, LTD., Ideal 
» Argyll Street, London, | 
GREEFF, R. W., & CO., LTD., Thames House, Queen Street 
Place, London, E.C.4 . a 
SYNTHITE LTD., Ryders Green, West Bromwich as 
HOWARDS & SONS, LTD.. Ilford, London .. Z 


Hou se, 


Phenol 
BLAGDEN, VICTOR & CO., LTD., ’ enaguonaan House, 
4, Lio d’s Av nue, London, E.C.3 
MONSANT CHEMICALS, LTD., Victoria Station “House, 
Victoria Street, London, S.W. 
YORKSHIRE TAR DISTILLERS, LTD., 49, Billiter Buildings 
Billicer Street, London, E.C.3 sh 


Stearic Acid 
LEVER BROS., LTD., Unilever House, Blackfriars, E.C.4 .. 


CELLULOID 
BADER, E., & CO., LTD., 109, Nag oy London, W.C.2 . 
BRITISH SYLONITE CO., LTD., Hale End, London, E.4 ; 
HUGHES, F. A., & : ae LTD., tied House, | oped  Sereet, 
lation, N.W.1 


OnLLULOID (sonar ) 
GREGORY, H. A., & CO. ses 6-7, Coleman oven, 
London, E.C.2 ‘it 


CELLULOID aoops MANUFACTURERS 
BRENTFORD CELLULOID PRODUCTS CO., The a. 
Brentford, London 
BRITISH eXYLONITE CO., LTD., Hale End, London, E.4 ; 
CASCELLOID, LTD., Britannia Works, Abbey Lane, Leicester 
say + (LONDON), am 9, Bridgewater Street, 
Barbican, London, E.C.1 
GENERAL CELLULOID CO., LTD:, 206, Hanworth Road, 
Hounslow, Middlesex . - 


CELLULOSE AORTATE 
BRITISH CELANESE, LTD., Celanese House, Hanover Square, 
London, W.! .. - as es oe om s 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 .. 
Suse, _— 15-16, New Burlington i 


London, W.1 
ERINOID, tTb., Li hepill iit, Stroud, Gloucester... 
HUGHES, F. A % EO. Abbey House, Baker Street, 


London ow. I 
MAY & BAKER, LTO., Rhodoid Department, 42/3, St. Paul’ s 
Churchyard, London, E.C.4.. 
CELLULOSE ACETATE MANUFACTURERS. 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 . 
PHIPPS PLASTIC PRODUCTS, LTD., 244, Bromford Lane, 
West Bromwich 
PLASTILUME PRODUCTS, Station ‘Works, High Wycombe, 
Bucks. 
CONSULTANTS. 
BARRON, og HARRY, 8/9, Bishop's Court, London, ree 
HIGGS, G. N., 93, The ‘Avenue, London, W.13 
DYES AND PIGMENTS 
BINNEY & SMITH & ASHBY, 17, Laurence Pountney Lane, 


BRITISH TITAN PRODUCTS CO., LTD., Billingham-on-Tees, 

Co. Durham ee 
CLAYTON ANILINE CO., LTD., Clayton, Manchester |. 
GREEFF, R. Spee & £9, t70.. Thames House, Queen Street 
IMPERIAL CHEMICAL INDUSTRIES, LTD,, Thames! House, 

Millbank, ‘ 
WINIG. LTD. Lioyd’s Avenue, E.C.3 - 

He Griay COLOUR ee itp. National Buildings, 


Manchester os 
WILLIAMS ( SLOW), “UTD.."Hounsiow, Middlesex 





Telephone Nos. 
Peterborough 3201 


Hunslet 75481-2 
Kidderminster 117 


Stroud 236-7 
Sheffield 22161 


Manchester East 1415-7 


New Cross 1913 
Walthamstow 2900 


Mansion House 9220 
Larkswood 2345 
Stroud 510-1 


National 3161 
Royal 6071-4 


Wakefield 3375 


Stonehouse, 
Gloucester 243 


Royal 6382 
Victoria 1535 
Royal 2319 


Whitehall 1301 
Royal 6382 
Gerrard 7278 
Central 6550 


Tipton 1261-2 
Ilford 1113 


Royal 6382 
Victoria 1535 
Royal 2319 
Central 7474 
Holborn 3691-3 
Larkswood 2345 
Welbeck 2332-6 


Metropolitan 114! 


Ealing 4240 
Larkswood 2345 
Leicester 61223-4 
National 3161 


Hounslow | 108-9 


Mayfair 8000 
Larkswood 2345 


Regent 203! 
Stroud 510-1! 


Welbeck 2332-6 
City 6555 


Larkswood 2345 
West Bromwich 1553 
High Wycombe 1610/1 


Holborn 5407 
Perivale 5404 


Mansion House 8383 


Middlesbrough 57151 
Manchester East 1341-6 


Central 6550 


Victoria 3828 
Royal 4312 


Blackfriars 9421-3 
Hounslow 1166 











BONITE DUST 
pays =<" Sup & SONS, LTD., Lea Park Works, Prince 
George's Road, Merton Abbey, London, S.W.19. 
LCA; (PLASTICS), LTD., Nobel a: Caspr teal Gate, 
London, S.W.1. 


’ FILLERS 
Asbestos 
= me MINERAL mg per ng Yay LTD., Bluefries 
, 122, Minories, London, E.C.3. 
ASHBY, “HORRIS, LTD., 17, pacie Pountney. Lane, 


, E.C.4 
BIRMINGHAM ASBESTOS | ito., “10, “Bloomfield “Street, 
sowen, Birmin 


scoTr. BADER co. t 5 ™109, ‘Kingsway, London, W.c.2 


State Fiour 
“‘PULLERSITE,” Port Penrhyn, Bangor, North Wales 


Wood Fiour and Sulphite Pulp Powder 
aay <0 & CO., LTD., Blackfriars House, New Bridge 
Street, London, E.C.4 
Te LTD., Anchor Wharf, Weston Street, Bromley- 
y-Bow, London, E €.3.. 

DAHL” W. S., 22, Scanley Road, East Sheen, London, ‘S.w.14 
LAMB, ROBERT, Logie Green Works, Edinburgh 6 
LAMINATED PLASTICS 
ATTWATER & SONS, Hopwood Street Mills, Preston .. 
BAKELITE, LTD., 40, Grosvenor Place, Westminster, 

London, S.W.1 .. is a en hs si ae 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 . 
BUSHING CO., LTD , Hebburn-on-Tyne 
ELLISON INSULATIONS LTD., Perry Barr, Birmingham, 20 
10coO Ls se ogy & WATERPROOFIN CO., LTD., Netherton 

, Anniesiand, Glasgow, W.3 
METROPOLITAN.VICKERS ‘+ FCTRICAL cO., “LTD.. Traf- 
lord Park, Manchester, | 
STREETLY MANUFACTURING 66. LTD., Streecly, Sutton 
Coldfield, Nr. Birmingham .. 
WARERITE LTD., Watton Road, Ware, Herts 


LAMINATED PLASTIC MACHINERS 
BURNS, J., & CO., LTD., Chadwell Heath, Romford . 


MACHINERY 

Machines for Injection Moulding 

mea ia T. = & J., LTD., Lightpill Iron Works, Stroud, 
jouc 

DOWDING ry DOLL, LTD., Greycoat Street, London, | $.W.1 
HERBERT, ALFRED, See Coventry 
SHAW, FRANCIS & CO., LTD., Corbett St., Manchester 1 i 
TECHNICAL MACHINES & ACCESSORIES, 17, Finsbury 

Square, London, E.C.2 sé ‘eo 

Machines for Casein Plastics 

PREHN, HEINRICH, Naumburg, Saale .. 


Machines, Grinding and Pulverizing 
BAKER eng LTD., Westwood Works, wile state 
BOOTH, J., & SON, Congleton, Cheshire... os 
CHRISTY & NORRIS, LTD., Chelmsford, Essex ei 
Coe. ah yper so SONS, & CO., LTD., 600, Commercial 

ndon, ©. 
MIRACLE MILLS, LTD., 90, Lots Rd. ; Chelsea, London, $.w.i0 
STEELE & COWLISHAW, ¢ Cooper easy Hanley, aor 
on-Trent .. ‘ 


Machines, Mixing, uaondineg ane sifting 

BAKER PERKINS, LTD., Westwood Works, wee 

BLAIRS, LTD., sordinla House, Sardinia Street, W.C.2 

BOOTH, J., » Congleton, Cheshire. 

BRIDGE, DAVID” ‘eC a Castleton Ironworks, 
tleton, Rochdale 

— GEORGE, SONS, & CO., “LTD:; ; 600, * Commercial 
i? ey E.14 

DANIELS, f. . & J., LTD., ” Lightpill Iron Works, ‘Stroud, 
louces: 

bates WM., & SONS’ (GLOUCESTER) ‘LTD., Bristol 

Roa * Gloucester 
SHAW, ERANCTS & CO., LTD., Corbett | Se Manchester Ii 


STEE LE & COWLISHAW, Cooper sine Hanley, Stoke- 
on-Trent .. 


Machines (Petiettin ane Compressing) 
BRADLEY & TURTON, LTD., Caldwell Works, Kidderminster 
a. r * ad & J., LTD., Lightpill Iron Works, Stroud, 

jouce: ni if ne ea Be as ia 
FINNEY, GEORGE, & CO., Berkley Street, Birmingham, | 
HABLA (Gt. BRITAIN) SALES CO., 70, Newhall Street, 
Birmingham, 3 .. < és a ss Bm in 
MANESTY MACHINES, LTD., Speke Hall Road, Liverpool, 19 
SHAW, JOHN, & SONS (SALFORD), LTD.. Wellington 
Street Works, Salford 3, Manchester 
WILKINSON, S. W., & CO., Western Road, Leicester 


Machinery and Tools (Supplementary) 
— DAVID, & SONS (HUDD.), LTD., Huddersfield 
H. & D., LTD., Forest Road, South Yardley, Birmingham 


MANUFACTURERS OF MOULDINGS 
ASHDOWNS LTD., Eccleston Works, St. Helens , 
weeks Xs i LTD., "Hayden Place, Portobello Road, London, 


w.tl 
BIRKBYS LTD., ‘Woodfield Mills, Liversedge, Yorks.. 
BLUEMEL Bi BROS., Wolston, nr. Coventry 

BONNELLA, D. H., & SON, LTD., 46-48, Decuhargs Street, 


London, N.W. | 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 °. 
BUSHING CO..LTD , Hebburn-on-Tyne be ae 
BYSON APPLIANCE ‘CO., LTD., Woolfold, Bury ie 
COLE, E. K., LTD., Ekco Works, ‘Southend-on-Sea, Essex 
CRAYONNE, LT D., St. Bernard Works, Bexley, Kent .. 
CRYSTALATE MOULDINGS, 153, Moorgate, London, E.C.2 
DE LA RUE, THOS., & CO., LTD., Telenduron Works, 
90, serene Street, Waithamstow, London, E.17 . 
DORCAM , Re rer s Road, Acocks Green, Birmingham 
ESONESTOS. INDUSTRI S, LTD., Excelsior * pocued — 
Street, Canterbury Road, London, S.E.1 





Telephone Nos. 
Mitcham 2283-6 
Victoria 8432 


Royal 2317 

Mansion House 8383 
Halesowen 1325 
Holborn 3691-3 


Bangor 17 


Central 2885 


East 1792 
Prospect 3791 
Edinburgh 23117-8 


Preston 4045-6 


Sloane 9911-6 
Larkswood 2345 
Hebburn 49 
Birchfields 4554 


Scotstoun 2201 
Trafford Park 2431 
Streetly 7311 
Ware 322 


Ilford 0166 


Stroud 236-7 
Victoria 1071-2 
Coventry 8781 
Manchester East 0681 


National 6459 


Peterborough 3201 
Congleton 114 
Chelmsford 3406 


Stepney Green 3434 
Flaxman 1456 


Stoke-on-Trent 2100 


Peterborough 3201 

Holborn 1075 

Congleton 114 

Castleton (Rochdale) 
5867-9 


Stepney Green 3434 
Stroud 236-7 


Gloucester 2288 
Manchester East 0681 


Stoke-on-Trent 2100 


Kidderminster 117 


Stroud 236-7 
Midland 3795-6 
B'ham Cent. 1641-4 
Garston 1511 


Blackfriars 4844 
Leicester 21283 


Huddersfield 3500 
Acocks Green 0612 


St. Helens 3206 


Park 5517 
Heckmondwike 514-5 
Wolston 22-3 


Museum ~~ 4 0504 
Larkswood 2 

Hebburn oo 

Bury 1560 

Southend 49491 
Bexleyheath 1069 
Metropolitan 5574 


Walthamstow 2900 
Acocks Green 0850 


New Cross 1913 





Continued on page vi. 
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0 Aerial photograph August, 1938 












. MOULDINGS FOR EVERYTHING 
POWDERS ELECTRICAL 

7 ~S OTHER USES 
BIRKBYS LTD ._ _sebiversepce yorks 


0 give reliable technical data and valuable 
information on all these products. 
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Manufacturers of Moulding s—continued. 
ELLIOTT, E., LTD.,VictoriaWorks,Summer Lane, Birmingham 
ELLISON INSULATIONS, LTD., Perry Barr, Birmingham, 20 
EVANS, F. W., LTD.. Long Acre, Birmingham, 7 
EVERED & CO LTD., Surre Works, methwick, Staffs 
FORBES PLASTIC  TROULDINGS, LTD., Bridge Works, 
Stamford Bridge, York 
a & on ne LTD., Assembly, Works, Woodside Lane, 
inchley, London, N. 
HEALEY’ "MOULDINGS, LTD., 109, Great Hampton Row, 


INJECT 1ON YHOULDERS, LTD., Westmorland Road, N.W.9 

bcs, OG ate Leopold Road, Angel Road, Edmonton, 

KENT MOULDINGS, Cray Works, Sidcup, Kent .. 

LACRINOID LTD., Stafford Avenue, Gidea Park, Essex _ 

nals INSULATOR: S & ST. ALBANS MOULDINGS, 
, Sandown Road, Watford, He ts 

LONDON: * MOULDERS, LTD. India Works, Exhibition 
rounds, Wembley, 

LORIVAL CHANUFACTURING ron (1921), LTD., Norwood 

thall 
no “ENGINEERING & MOULDING 6o., ‘LTD. * Caris- 
Road, Newport, 1.0.W. 
MICA MANUFACTURING PtO.., tb. Volta Works, Bromley, 


MOLLART ~y gaa “CO., LTD., “Kingston By-Pass, 
urbiton, 
MOULDED PRODUCTS, LTD., “Chester Road, Tyburn, 
Birmingham 
N. B. me co LTD., Tremlett Grove Works, Junction 
ae gate, London, N. 
PARKER. WIN ER & ACHURCH, LTD., 551, Broad Street, 


PLASMIC, Sa ae 23, South Grove. St. Ann’s Road, N.15 

— —> LTD., Station Road, Acocks Green, 
irmingha 

ae Spies Morden "Factory Estate, Morden Road, 


, S.W.1 
PUNFIELD ry BARSTOW, ime Basil Works, ‘Westmorland 
Road, London, N.W.9 

RAY ooo a ae LTD., Plant House, Longfield ‘Avenue,W. § 
ROANOID, LTD., »5, Bothwell St. , Glasgow, C.2, Scotland 
ROLLS RAZOR LT! D., 255, Cricklewood Broadway, N.W.2 
ROOTES MOULDINGS, LTD., Trading Estate, Slough, Bucks 
re MOULDING co., LTD., 33, West Savile Terrace, 

nbur; 
SOUPLEX, LTD., Morecambe, Lancs. 
STADIUM, LTD. 75-77, St. Paul Street, London, G¢2.. 
STREETLY MANUFACTURING co., LTD., exes: Sutton 


Coldfield, Nr. Birmingham ‘ os 
UNITED GLASS BOTTLE MANUFACTURERS, LTD., 
8, Leicester Street, * 
UNIVERSAL METAL PRODUCTS, LTD., Langley ” Road, 
jeton, Salford 
“LID. Woldham Road, 


. a. . 


Pend 

VISCOSE™ DEVELOPMENT ‘CO., 
Bromley, Kent .. s cx 
RUBBER AND RUBBER PRODUCTS 

DUNLOP RUBBER CO., LTD., St.James’s St., London, $.W.1 

EXPANDED RUBBER CO., LTD., Mitcham Road, Croydon, 


10co RUBBER i & WATERPROOFING CO:, LTD:, Netherton, 
» Anniesland, Glasgo' 
NORTH “BRITISH RUBBER CO, LTD., 200; Tottenham 
Court Road, London 
POPPE “UBBER & TYRE CO., Sherland ‘Road, “Twickenham 
RUBTEX LTD., Printin, House Lane, Hayes, Middlesex 
ST. HELENS RUBBER O., LTD., Slough, Bucks ., 


METAL INSERTS AND SCREWS 

BARBER & COLMAN, LTD., Marshland Road, Brooklands, 

Manchester i oe ag ae ee as ee 
HIBBERT & RICHARDS, LTD., 12, Roger Street, W.C.! 
M.C.L. AND REPETITION, LTD., — Lane, hangier, 

pore oe 

MILLS—BALL AND EDGE ‘RUNNER 

BAKER PERKINS, LTD., Westwood Works, Peterborough 
seats GEORGE, SONS & CO., LTD., 600, Commercial 


, E14 
STEELE ry COWLISHAW, Cooper St., Hanley, Stoke-on-Trent 


MOULDING POWDERS 
BAKELITE, LTD., 40, Grosvenor Place, Westminster, S.W.1 
BEETLE PRODUCTS CO., LTD., Popes Lane, ae 
Worcestershire . 
BIRKBYS, L1D., Woodfield ‘Mills, ‘Liversedge, Yorks” - 
waa * CELANESE, we’ Celanese House, Hanover 
re, London, W.1! . 
pririsit x XYLONITE co. LTD., Hale End, London, EB4: 
ERINOID, LTD., Lightpill. Mills, Stroud, Glo: 
EVERED & co., LTD., S$ irrey Works, Smethwick, Staffs 
FERGUSON, JAS., & SONS, LTD., Lea Park Works, Prince 
George's Road, Merton Abbe London, S.W.19.. 
HONEYWILL *s STEIN, LTD., 21, %. James's St., S.W.1. 
ee _ es & cO., LTD., Abbey House, Baker Street, 


N.W.1, 
L.C.1. (PuasTicS} CTS. Nobel House, ‘Buckingham Gate, 
on 
NDURITE MOULDING POWDERS, LTD., Progress ‘Works, 
hittaker Street, Radcliffe, Lancs. 
MAY & ee os he? Rhodoid Department, 42/3, St. Paul’s 


Chu , E.C.4 
PERMASTIC TD. Woodham Works, New Haw, Weybridge, 


ROCKHARD RESINS. iTD., Browell’s Lane, Feltham, Middx. 
TICS ON PLYWOOD 
NORCROSS PANEL PLYWOOD CO., LTD., 17, Albion 
Street, London, N. 
POLISHING MATERIALS | 
CANNING, W., & _ LTD., 133, Great Hampton Street, 
Birmingham, 18 me 
CRUICKSHA’ LTD., Camden Street, Birmingham ¥ 
OAKEY, JOHN, & "SON NS, LTD., Wellington Mills, S.E.1 
PREFORMERS OF SYNTHETIC RESINS 
ee — LTD., Station Road, Acocks Green, 
irmi 
THOMPSON. : “CAPPER WHOLESALE, LTD., 6a, ‘Speke 
Hall Road, Liverpool, 19 . 





Telephone Nos. 
Aston Cross 1156-8 
Birchfields 4554 
East 13 
Smethwick 0881-5 
Stamford Bridge 54 
Hillside 2224-5 


Northern 2641 
Colindale 8268 


Tottenham pe 
Sidcup 119 
Hornchurch 3981 -4 
Watford 4494 
Wembley 5187-8 
Southall 1014 
Newport 214 
Ravensbourne 2829 
Elmbridge 3352-4 
Erdington 2201 
Archway 2678 


Midland 5001-7 
Stamford Hill 3778 


Acocks Green 0177 
Liberty 3421 
Colindale 7160 
Ealing 5314 
Central 4910 
Gladstone 1042 
Slough 491 
Edinburgh 41996 
Morecambe 3°8 
Clerkenwell 5401 
Streetly 7311 
Gerrard 8611 
Pendleton 1631-2 


Ravensbourne 2641 


Whitehall 6700 
Thornton Heath 343 | 
Scotstoun 2201 
Museum 5460 
Popesgrove 2271! 


Hayes 1198 
Slough 333 


Sale 2277-8 
Holborn 9715 


Broadwell 1115 


Peterborough 3201 


Stepney Green 3434 
Stoke-on-Trent 2100 


Sloane 9911-6 


Broadwell 1431 
Heckmondwike 514-5 
Mayfair 8CO? 
Larkswood 2345 
Stroud 510-1 
Smethwick 0881-5 


Mitcham 2283-6 
Whitehall 8021 


Welbeck 2332-6 
Victoria 8432 
Radcliffe 2024 
City 6555 
Feltham 2658 
Terminus 6864 


Central 3622 
Central 7213 


Acocks Green 0177 
Garston 1511 








PRESS HEATING SYSTEMS 
DANKS OF NETHERTON, LTD., Netherton, Dudley, Worcs. 
HEYWOOD & BRYETT, !3, Dartmouth Hill, London, S.E.10 


PRESSES AND PUMPS 
BAKER PFRKINS, LTD., Westwood Works, Peterborough 
yes ers & CO., LTD., Croydon Works, Hunslet, 
BRADLEY & TURTON, LTD., Caldwell Works, Kidderminster 
BRIDGE, ieee ee & CO., LTD., Castleton Ironworks, Castle- 
ton, Roch 
COHEN, GEORGE. SONS & CO., ‘LTD:, 600, “Commercial 
Road, London, E.14 
a a . & J, LTD., ‘Lightpill Iron Works, Stroud, 


OAvY 3 . pUNITED. EX ENGINEERING CO., LTD., Park Iron 
eld 

FINNEY: “GEORGE, & CO., * Berkiey Street, Birmingham, | i 

FRASER. ANDREW, Astor House, Aldwych, W.C.2 

HYDRAULIC ENGINEERING CO., LTD., Charles St., Chester 

JONES, E. H. (MACHINE TOOLS), LTD., The Hyde, Hendon, 
(na eae ea i ia aa 

PULSOMETER ENGINEERING CO, LTD., Nine Elms Iron 
Works, Reading 

il FRANCIS, & wake) , LTD., Corbett ‘Street, Manchester 

SHA JOHN, & SONS (SALFORD), LTD., — 
_ Works, Salford 3, Manchester me <n 


RESINS, SYNTHETIC 
ATTWATER & SON3, Hopwood Street Mills, Preston .. 
BAKELITE LTD., 40, Grosvenor Place, Westminster, London, 


S.W. 
BEETLE PRODUCTS CO.,LTD., Popes Lane, Oldbury, Wores 
BIRKBY’S “he Woodfield Mills, Liversedge, Yorks 
ee OLIVER, LTD., Perseverance Mills, Cleck- 


heaton, Yorks 
BRITISH RESIN “PRODUCTS LTD. 21, St. James's ‘Square, 
London, S.W.1 .. ee o* ie me re ke 
CELLOMOLD LTD., Browell’s Lane, Feltham, Middlesex .. 
ERINOID, LTD., Lightpill Mills, Stroud, Glos. 
HUGHES, F. A., . LTD., Abbey House, Baker Street, 


London, N.W.1. 
1.C.1, (PLASTICS), LTD., Nobel House, ‘Buckingham Gate, 
London, S.W.|1. bre se a <i Ps pe 
a B aegge xanirss ae a CO. (1921), LTD., Norwood 
ks, Southall, Middx. 
MONSANTO. CH EMICALS, LTD., Victoria Station House, 
Victoria Street, London, S | 


scorr, BADER & CO., LTD., 109, Kingsway, W.C.2 
ee ah Ae 4 LTD., “Kern” House, 36-38, Kingsway, 


W.C.2 
UHLHORN ‘BROS., 53b, City Road, London, £.C.1 


Cast Resins 
BAKELITE, LTD., 40, Grosvenor Place, Westminster, London, 
S.W.1 oye 


CATALIN, LTD., * Farm Hill Réad, Waltham Abbey, Essex . 
L.C.1. (PLASTICS), LTD., Nobel House, Buckingham Gate, 


London, S. 
LORIVAL MANUFACTURING co. (1921), LTD., Norwood 
Works, Southall, Middx. 
PERMASTIC, LTD., Woodham Works, New w Haw, Weybridge, 
Surrey fe é Se ow 
‘Varnishes 
ATTWATER & SONS, Hopwood Street Mills, Preston 
BAKELITE, L1D., 40, Grosvenor Place, Westminster, staan 
S.W.1 me 
BIRKBYS, LTD., Woodfield Mills, Liversedge, Yorks. . 
LC. (PLASTICS), epee Nobel House, Buckingham Gate, 
London, S.W.|1 
RESINS, ‘NATURAL 
PEALL ROY & CO., LTD., Alison Works, Ash Grove, 
London, E.8 - 
HAMBURGER, M., la, “Acton Street, London, E.8 he 


SPECIAL STEEL FOR MOULDS 
FIRTH, THOS., & JOHN BROWN, LTD., Sheffield .. 


SOLVENTS AND SOFTENERS 
BARTER bag og _— LTD., 14, Waterloo Place, 


London 

BLAGDEN, VICTOR & & CO., LTD., Coronation House, 4, 
Lloyd’s Avenue, London, E.C. 

— INDUSTRIAL SOLVENTS LTD., 21, St. James's 
Square, London, S.W. 

GREEFF, R. W., & CO., LTD., Thames House, Queen Street 
Place, London, EC. 

HOWARDS & SONS, LTD., Ilford, nr. London 

MONSANTO CHEMICALS, LTD., Victoria Station House, 


London 
STEEL, J. M., me Co., LTD., “Kern House,” 36- 38, Kingsway, 
London, W.C.2 .. +o 


st EEL MOULD ps 

ARNOTT . HARRISON (1928), LTD., 22, Hythe Road, 
Willesden, London, N.W.10 ot ts é 

BRITISH INDUSTRIAL ar LTD., Ideal House, 1, 
Argyll Street, Ln 

C.V.A. JIGS, MOULD: 58 TOOLS, LTD., Portland Road, Hove 

DORMER & WADSWORTH, LTD., Morris House, 60-66, 
Rochester Row, Westminster, S.W.1 

FOX & OFFORD, LTD., pig 187, pel Street, ‘Aston, 
Sar ag aa 

HIGGINS, F. C., & SON, i, ; Bedford Road, East Finchley, 
teeacn, Nd . a as os ow Am 

JOSELIN, C., & co., Sentral Works, Brownhill Road, 
Catford, London, 

JUNCTION MOULDS & TOOLS, LTD., Tremlett Grove, N.19 

MINERVA - ‘paneeecsas omen Co., 5-9, Peacock Street, London, 
S.E.1 ma a 

SALE, H. B., LTD., Summer Lane, ‘Birmingham oe ‘ 

TEMPERATURE CONTROL EQUIPMENT 


BRITISH ROTOTHERM CO., LTD., Station Road, S.W.19 
BRITISH THERMOSTAT Co., LTD., Windmill Road, 


Sunbury-on-Thames 
THERMOSTATS| 
BRITISH ROTOTHERM CO., LTD., Station Road, S.W.19 
BRITISH THERMOSTAT Co., LTD., Windmill Road, 
Sunbury-on-Thames_ .. se ve ve re se 





Telephone Nos. 
Cradley Heath 6217 
Tideway 3386 


Peterborough 3201 
Hunslet 75481-2 
Kidderminster 117 
Castleton (Rochdale) 
5867-9 

Stepney Green 3434 
Stroud 236-7 
Sheffield 22161 
Midland 3795-6 
Holborn 2995 
Chester 1421 
Colindale 7272-5 


Tilehurst 67182 
Manchester East 1415-7 


Blackfriars 4844 


Preston 4045-6 
Sloane 9911-6 


Broadwell 1481 
Heckmondwike 514-5 


Whitehall 8021 
Feltham 2658-9 
Stroud 510-1 
Welbeck 2332-6 
Victoria 8432 
Southall 1014 


Victoria 1535 
Holborn 3691-3 


Holborn 2532 
Clerkenwell 2458 


Sloane 9911-6 
Waltham Cross 1040 


Victoria 8432 
Southall 1014 
Byfleet 683 


Preston 4045-6 


Sloane 9911-6 
Heckmondwike 514-5 


Victoria 8432 


Clissold 1046 
Clissold 2422 


Sheffield 2008! 


Whitehall 1301 
Royal 6382 
Whitehall 8021 


Central 6550 
Ilford 1113 


Victoria 1535 
Holborn 2532-5 


Willesden 4000 


Gerrard 7278 
Portslade 8201 


Victoria 6463 
Aston Cross 3215 
Tudor 3443 


Hither Green 1726 
Archway 2679 


Reliance 1565 
Birmingham Cent. 5661} 


Liberty 3406 

Sunbury-on-Thames 456 

Liberty 3406 

Sunbury-on-Thames 456 4 
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By courtesy of James Neill & Co. 
(Sheffield) Ltd. 


PERFECT MOULDINGS 
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MOULDED PRODUCTS LTD., Chester Road, Tyburn, BIRMINGHAM 
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Moulded Products Ltd., are a 
specialised organisation of tech- 
nical experts, practical designers 
and mould makers backed by 
the most modern moulding 
equipment. 

Their long experience in dealing 
with every kind of plastic 
problem is at your service. They 
can help you as they are helping 
other manufacturers all over the 
Country. 

No matter what type of mouldings 
you use, or are contemplating 
using, large or small, simple or 
intricate, Moulded Products 
Ltd., can give you perfect 
mouldings at competitive prices. 
A Technical Representative will 
be pleased to discuss plastics 
with you without obligation. 
Just drop us a line. 





Se 


Well handled... 


. with the help of a B.I.P. mouldstuff. 
This is an example of a job well done by a 
clever combination of metal and Beetle. 
Handles by FELIX KUHN LID. of Liverpool, from 
powders made and supplied by . . . 
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BRITISH INDUSTRIAL PLASTICS LTD. 
IDEAL HOUSE, 1, ARGYLL STREET, LONDON, W.1 
POPES LANE, OLDBURY, WORCESTERSHIRE 
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Announcements. 


PLASTICS” is published in London, 
England, at the beginning of each month. 
Head Offices: 5-17, Rosebery Avenue, 
London, E.C.1. 

Inland Telegrams : 

“* Pressimus, Smith, London.” 

Cables - - “ Pressimus, London 

Telephone - Terminus 3536 (Private 

Exchange). 
Midland Offices — Birmingham: 61/65, 
New Street. 

Teleohone—Midland 4117 (3 lines). 

Telegrams—" Presswork, Birmingham.” 
Coventry—50, Hertford Street. 

Tel roventry 69095 (2 lines). 

Telegrams—" Presswork, Coventry.” 


Northern Offices—Manchester: Deans- 
gate House, 274, Deansgate. 

Telephone— Blackfriars 5038-9. 

elegrams—" Presswork, Manchester.” 

SU3SCRIPTION—" PLASTICS” will be 
mailed regularly to any address in the 
Un‘ted Kingdom or abroad for— 

Twelve issues for 15s. post free; Canada 

and Newfoundland 12 for 13s. 6d.; pro 

rata for fewer num b> 
COMMUNICATIONS—All letters regard- 
ing subscriptions, advertisements an 
other bus‘ness matters must be addressed 


o The Moneser, 5-17, Rosebery Avenue, 
tol ion, E.C.1. 


TEMPLE PRESS LIM ITED 
Proprietors, Printers and Publishers of “ The 
Motor, ” ** The Light Car,” ** The Commercial 
Motor.” ‘ * Motor Cycling,” “ Cycling,” “ The 
Motor Shio, “The Motor B. ‘ot cal Yachting,” 

“ The ine,” ““ The Aeroplane” a 
** Light Metals,” 
5-17, Rosebery Avenue, London, E.C.1! 
Other notices appear on last page. 
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BAKELITE Materials are 
resistant to chemical attack 


MOULDING MATERIALS 


Good chemical. and water resis- 
tance are attributes of standard 
BAKELITE Moulding Materials and 
special grades are available in which 
acid, alkali or heat-resistant proper- 
ties have been developed to a 
remarkable degree. These chemical 
resistant properties are utilized in the 
manufacture of the Redler conveyor 
chain illustrated. The links of the 
Redler chain are moulded from 
BAKELITE material and are in con- 
tact with a chemical which has a 
severely corrosive action on metal 
but does not affect the moulded links. 





LAMINATED MATERIALS 


For such articles as bench tops, 
gear trains, spinning pots in the 
rayon industry, doctor blades, etc., 
in the paper-making industry— 
wherever severe corrosive conditions 
or atmospheric changes are to be 
reckoned with, BAKELITE Lami- 
nated Materials give good protection. 
They are resistant to acids and mild 
alkalis, moisture and heat, are 
electrical insulators, light in weight, 
mechanically strong and can be 
machined in a similar manner to 


metals. 


Write for further information. 






OIL-SOLUBLE RESINS 


The atmosphere surrounding chemi- 
cal works’ plant is a severe test 
of the protective finishes that are 
used, Experience has proved that 
finishes based on BAKELITE 
Synthetic Resins give the most 
satisfactory and lasting protection, 
and continue to give good service 
after other finishes have broken 
down. Paint and varnish manu- 
facturers are invited to write for 
the latest information and formulae 


suggestions. 


BAKELITE LIMITED, 40, GROSVENOR PLACE, LONDON, S.W.1 


Telephone: Sloane 9911 (6 lines) 


BAK 


Registered Trade Marks 
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Works : Birmingham (Established 1910) 


THE MATERIAL OF INFINITE USES 





Vol. Ill. No. 20 


270 
95 
~ JANUARY, 1939 


Dealing with the Manufacture, Uses and 
Potentialities of Plastic Materials 








Proprietors - « 
Managing Director - 





TEMPLE PRESS LIMITED 
ROLAND E. DANGERFIELD 











Editor . - 


M. D.: CURWEN, B.Sc., A.LC. 


Offices - 5-17, Rosebery Avenue, London, E.C.1 








A Happy New Year 


O all our readers we sincerely wish a New Year 

happier than ever they have yet had. The Prime 
Minister believes that 1939 will be more tranquil than 
1938. We devoutly hope so, for the troubles that 
beset our world last year have made money flow in 
directions that normally we regard with extreme dis- 
taste, and away from the normal channels that provide 
the amenities of life and create a real employment for 
our workers. 

We hope, then, that 1939 will see the beginning of 
more pacific relations between all countries whose 
inhabitants merely ask to work in peace. 

To all our readers at home and abroad we wish a 
prosperous year; to manufacturers of raw materials, 
a condition of maximum-capacity output; to fabrica- 
tors, order-books full of good things; and to those 
outside our industry, a prosperity based on the realiza- 
tion of the importance of plastics to their industries. 

To those many readers who have sent their kind 
wishes for the prosperity of this journal, the Editor 
offers his gratitude. 


The March of Science 


OME five or six years ago a great church dignitary 

declared, so rapid were the discoveries of science 
and so disturbing were their effects on world economics, 
that it would be as well to control science. A great 
scientist agreed with him, and another thought that 
the greatest blame lay with. the economic institutions 
of the world, which had not developed sufficiently 
scientifically to deal with the rapid changes brought 
about by science. A great industrialist, on the side of 
science, declared that although scientific inventions dis- 
turbed industry for a time, and indeed created tem- 
porary unemployment, yet in the final count it caused 
benefit to the world, and eventually greater employ- 
ment. 

These thoughts passed through our mind on learning 
of a discovery that is about to burst on the world, and 
to disturb, if full success is attained, in some measure 
its economics. 

Readers will perhaps remember that about a year 


ago we published some notes in this journal regarding 
the production of artificial silk from casein obtained 
from milk by precipitation with acid or rennet. 
Although the samples we examined were not as strong 
as real silk, we noted that a famous German scientist 
had declared that it was from some compound similar 
to casein that an artificial silk as good and as strong as 
real silk would be produced. We believe that he thought 
so because the chemical atoms that compose casein are 
similar to those in natural silk. Both can be considered 
as being closely related to protein matter, that is, the 
chief constitution of living matter, and both, of course, 
are derived directly from living matter. No doubt he 
presumed that if casein were properly treated the 
desired result could be obtained. 

The new discovery, we now relate, bears a close 
resemblance to these compounds. It contains all, or 
nearly all, the atoms usually associated with proteins, 
and indeed has a protein-like chemical structure. But 
there is a very important difference, one which is of 
tremendous significance to all chemically developed 
and coal-bearing countries. Whereas normally all the 
proteins the world uses are derived from living matter, 
animal or plant life, the new discovery has been made 
using coal, air and water as raw materials. American 
chemists in the famous Du Pont organization have 
succeeded in making a synthetic protein-like material 
from the commonest constituents on the globe. 

What do they hope to do with this material? The 
Americans have already given it a name, nylon, which 
will include all similar synthetic protein-like com- 
pounds from which fibres can be made. To quote a 
note, “ When you consider that it can be formed into 
filaments as strong as steel, as fine as those of a spider’s 
web, that it is more elastic than any of the common 
natural fibres, and that it possesses a beautiful lustre, 
you can get some idea of its characteristics.” 

Already toothbrushes are being made with nylon 
bristles; hosiery of amazing elasticity, strength and 
resistance to abrasion, woven dress goods, velvets, 
tennis racquet strings, fishing lines, transparent wrap- 
ping film, have all been produced. It is the latest and 
most promising plastic that has recently appeared. 
Moreover, it is the first man-made organic textile fibre 
ever produced, for all such fibres, including artificial 
silk, which is made from cotton or wood-pulp, have 
originated in the vegetable kingdom. 
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Nylon will soon be produced on a very large scale, 
for the Du Pont organization are erecting a factory on 
a 340-acre site in Delaware. The first manufacturing 
unit in this works will entail an expenditure by Du 
Pont’s of more than eight million dollars. 

What will be the eventual economic effect of nylon? 
If in truth it is an improvement on silk, there is little 
wonder that Japan and China, the great silk pro- 
ducers of the world, are disturbed. Some of the great 
European producers of artificial silk might also well be 
troubled, for the orientation of much of the manufac- 
ture might change to the countries where coal or 
petroleum is abundant (we presume that petroleum 
may well take the place of coal in such a synthesis). 
America, the greatest producer of artificial silk, would 
change her raw material but not her hold on the 
industry. Great Britain is about third on the list of 
producers of art silk. She would use her own deposits 
of coal and her vast oil interests abroad, and cease to 
import the cotton or wood-pulp at present employed. 
Other countries would not be so fortunate. 


Penny Plain 
or Tuppence Coloured 


HE foregoing notes make us inquire of the future 

of plastics. The world knows that the industry of 
these materials, although scientists have made real 
strides in the past 20 years, is still in its infancy. Yet so 
rapid is the pace to-day that there is little doubt that 
the time will come when it will be possible to predict 
the properties of a synthetic resin from the raw materials 
employed. In fact, it will one day be possible to 
supply a special plastic to fulfil the demands called for 
from a knowledge of the molecules best suited for the 
purpose. In a recent article in Nature Professor H. 
Mark has elaborated.on the relation between structure 
of the plastic materials, that is, the type of molecules 
in a particular plastic and the manner in which they 
are combined, and the properties of it. “Let us 
assume,” he says, “that we want a material with high 
heat, water and electrical resistance, with great impact 
strength.” He then describes what type of molecule 
should be used, the manner in which they should be 
combined, and also what type of molecule should be 
avoided, for we know now within limits what molecules, 
for example, attract water and so make a resin water- 
absorbent, and what molecules attract oil making the 
resin oil-soluble or oil-swelling. Professor Mark admits 
that we cannot yet lay down mathematical rules, but 
we feel sure that complete control will one day come. 
Plastics manufacture is becoming an exact science. 








Moulding Grenade Handles 


It is only natural that plastics should sooner or later 
be pressed into service for the manufacture of armaments, 
and one of the latest contributions made by plastics to the 
mass-production of implements of war is the use of synthetic 
resin for moulding grenade handles. According to a recent 
patent, B.P.492,924, the tubular handle part, a member 
for attaching the tubular part to the grenade body and 
a closing cap for the outer end of the tubular part are all 
moulded of a suitable synthetic resin. The tubular part 
is formed by forcing dies from opposite ends into a heated 
mass in a mould with reinforcing insertions, and subse- 
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quently punching out the thin partition left between the 
ends of the dies. In a modification of the patent the 
tubular part may be made up of layers of pasteboard or 
paper impregnated with artificial resin, which may be 
strengthened by layers of fabric impregnated with resin. 


Brush Without Bristles 


This rather strange applicance known as the Vacuo-Static 
Cleaner is now being manufactured by the Fuller Brush 
Company of Hartford, Connecticut, U.S.A. The cleaning 
tool has curved ribs covered with black ‘‘ Pyralin’’ cellulose 
nitrate made by Du Pont de Nemours Co. Inc. When 
rubbed briskly over cloth, with sideways motion, the 
plastic develops static electricity, picks up the dirt and 
holds it in the grooves between the ribs for subsequent 
removal with the small brush which is supplied for that 
purpose. 

This device is intended for use on upholstery, automobile 
cushions, rugs and mattresses. Clothing and curtains may 
also be cleaned, provided they are laid on a flat supporting 
surface. 


Wood Veneers for Laminated Sheeting 


In the United States considerable use is now being made 
of veneers cut so thin that they can be used like wallpaper. 
Already they have been utilized for coating plaster, metal, 
glass and asbestos cement surfaces and experiments are 
being carried out with the idea of using the veneer for the 
top layer of laminated sheets instead of the usual one made 
of paper. Considering the great variety of veneers avail- 
able, it would seem that there is considerable promise in 
the suggestion and laminated sheeting thus prepared would 
find many more applications for decorative work than they 
do at present. The use of such sheets for furniture making 
is also worthy of consideration and there is no doubt that 
furniture manufacturers would welcome its introduction. 

Another method of using wood veneers is being developed 
in America by the Parkwood Corporation of Leominster, 
Mass, U.S.A. Thin strips of rare veneers are closely woven 
into sheets and laminated with a protective coating of 
‘*Plastacele’’ cellulose acetate made by Du Pont. This 
produces a material of singular originality and freshness, 
very suitable for making compacts and cigarette cases. 
Wearable flowers, also, can be produced by this process and 
the material is also being developed for other. popular 
novelties. 


Piped Light for Dentists and Doctors 


Thanks to the researches of two American scientific 
workers, Edwin A. Neugass and Manuel M. Maslansky, of 
New York City, some interesting new uses have been found 
for the methylmethacrylate resins, of which Perspex and 
Lucite are the best-known examples. All their work has 
so far been devoted to the latter material. Whilst experi- 
menting with bars of Lucite made by Du Pont de Nemours 
and Co., the two men were amazed to see that light enter- 
ing at one end of a bar came out at full strength at the 
other. Because this highly transparent plastic always 
remains cool, however much light it carries, Maslansky and 
Neugass foresaw its medical use. They moulded Lucite 
into medical instruments with electric bulbs in the handles, 
and by doing so opened up a great potential demand from 
hospitals and private doctors throughout the United States. 

With the help of instruments made by the recently 
formed Curvlite Products Co., physicians and dentists can 
now use tongue depressors or mouth retractors which light 
up the patient’s mouth. Surgeons can hold open an 
incision with illuminating retractors that remain cold how- 
ever long used, and doctors who use leg or arm splints 
made of Lucite can examine the healing of a bone fracture 
without removing splints. 
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A 
MODERN 
OFFICE 
SUITE 


We Pay a Visit 
to the New 
Offices of 
BAKELITE Ltd. 

















Close-up view showing’ the vertical 
convex panels employed in the Board 
Room treatment. The Bakelite veneer 
panels are dull finished and buff coloured 
and spaced by vertical teak fillets. Floor 
bordering and skirting are of brown 

Bakelite panelling. ° 








An original marquetry panel embodied in the 
secretary's room with moulded convection 
heater and laminated surround. Skirtings are 
of brown Bakelite material followed by wide 
bands of sycamore and mahogany. 


HE development of new decorative materials widens 

the scope of the designer and fosters his creative 
ability. Bakelite veneers and wall panels offer archi- 
tects a new and more versatile medium, since, in addition 
to the intrinsic beauty of the treatment it is possible 
to obtain, the materials embody unique properties of 
hygiene and permanence. 

They have a wide colour range, extending from 
delicate pastel shades to jet black. Full expression can 
be given to the personality of the designer and they are 
equally suitable for providing the cheerfully riotous 
background of a cocktail bar as for the simple and 
austere treatment of a hospital. 

These new laminated materials can be used with com- 
pletely satisfactory results in practically all styles of 
interior decoration and are adaptable to existing con- 
structional methods. One of the important advantages 
from the viewpoint of the progressive designer, how- 
ever, is their modernity, which invites the development 
of new methods of treatment both in design and 
construction. 

The new offices of Bakelite, Ltd., Hobart House, 
Grosvenor Place, London, S.W.1, exemplify the possi- 
bilities of panels and veneers, and the designs, which 
are the work of Mr. Oliver P. Bernard, A.R.I.B.A., 
indicate the treatment to which they have inspired one 
well-known architect and no doubt will offer encourage- 
ment and guidance to many more. Only those who 
have been fortunate enough to see these new offices can 
appreciate their colourfulness and cheerfulness. They 
certainly do give the lie to the old idea that Bakelite 
was only obtainable in browns and black and demon- 
strate more forcibly than any number of words or 
photographs that the material is the obvious choice 
wherever there is a demand for colour coupled with 
hygienic and hard-wearing properties. 
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Top left is the managing director’s office 
which makes full use of Bakelite veneers 
in two shades of buff. Copper coloured 
metal strips mask the junction of the 
panels and this metal is also employed 
for the ornamental grilles covering 
the radiators. 


Centre right is the executive reception 
room, the walls of which are finished in 
Luff and pink Bakelite veneers. The 
principal design motif takes the form 
of inlaid 10-in. squares of pink, the 
remainder of walls being buff with 
brown skirtings. 





Centre left shows the executive waiting- 
room. Three wide bands successively lighter 
in shade are separated by narrow sunken 
bands of orange Bakelite veneer. A wider 
band of this last colour marks the termination 
of the Bakelite panelling, the remainder of 
the walls and ceiling being painted green. 





Bottom right shows a view of the staff 
lavatories where the hygienic and moisture 
resistant properties of Bakelite materials are 
utilized to good advantage. Walls are in 
cream panels arranged as standard tiles, a 
wide blue stepped frieze and a blue skirting 
affording bold relief. 
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A recent patent taken out by the British Association 
of Research for cocoa, chocolate, sugar, confectionery 
and jam trades claims that rubber can be preserved 
against deterioration through oxidation by incorpora- 
ting therein moderately roasted cocoa-bean shell, so as 
to enable it to absorb the anti-oxidants which these 
materials are known to contain. Alternatively, an 
anti-oxidant containing extract is obtained from the 
moderately roasted bean or shell by an evaporable 
solvent, e.g., water at 60 degrees C. to 90 degrees C., 
the extract being incorporated in the material. 
In preparing an aqueous extract the de-fatted, 
moderately roasted bean or shell is preferably ground, 
and after filtration the extract is concentrated to a syrup 
or completely dried by spraying or in vacuo. One per 
cent. of the dry extract may be mixed with the rubber 
as a preservative. 


* 


The Power Flexible Tubing Co., Ltd., Derby Works, 
Finsbury Park, N.4, inform us that they hold the 
manufacturing rights for Avioflexus tubing in Great 
Britain and have been producing this material for the 
past five years. In our December issue we described 
the properties of ‘‘ Avioflex’’ made by the Chicago 
Metal Hose Corporation of Maywood, Illinois, U.S.A., 
and we are informed that the only difference between 
their product and the English material is that 
“Cellophane,” made by Du Pont, and also Neoprene 
rubber are used for the American tubing, whereas the 
Power Flexible Tubing Co., Ltd., do not employ 
synthetic rubber but a special oil-resisting type, and 
their ‘‘Cellophane’’ is manufactured in this country 
by British Cellophane, Ltd. Avioflexus is approved by 
the Air Ministry for use on civil service aircraft for 
petrol and oil lines and is the only flexible metallic 
tubing approved for oil at temperatures as high as 
140 degrees Centigrade. It has a foundation 
consisting of a flexible metallic tubing made of non- 
corrosive metal of special high-resistance quality. Over 
this inner metallic flexible tubing there is a layer of 
special material which forms a perfect hermetical seal 
over same. This is also unaffected by any of the special 
benzol mixtures of the aviation type. Superimposed 
upon this special layer, a rubber tube forms the second 
cover. This is made of a special mixture with a high 
coefficient of elasticity, and it is vulcanized on, not 
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wrapped. The whole is now protected and reinforced 
by a strong metallic braiding, which gives greatest 
strength at lowest weight. 


* 


In the Manchester Guardian Commercial, December 
23, 1938, particulars are given of a new process for 
improving synthetic rubber -which is unsuitable for 
working in the machines normally used for manufac- 
turing rubber goods. This new treatment consists in 
heating the material in an atmosphere containing 
oxygen, and it is claimed to prevent hardening. Main- 
tenance of constant temperatures, pressures and air 
circulation are essential to obtain the desired object. 
It has been found, however, that this so-called 
“oxydative softening” reduces the elasticity of the 
synthetic rubber, but improves the absorptive capacity 
for filling materials, viscosity and solubility. At the 
same time experiments mixing different grades of 
synthetic rubber have been carried out with a view to 
reducing the danger of hardening. These mixtures are 
claimed to be superior to natural rubber in the matter 
of heat resistance, in steam, as well as in hot air and 
hot oil. Hardening, however, cannot be entirely 
eliminated by mixing different types of the synthetic 
material. 


* 


The shock-absorbing railway wagons put into ser- 
vice by the L.M.S. Railway, July, 1938, have been so 
successful that the company is to build a further 100 
wagons at their Derby works. The actual shock- 
absorbing element consists of two sets of horizontal 
india-rubber springs forming a buffing arrangement 
between the wagon body and chassis on which it rides, 
and of four sets of horizontal rubber springs which are 
attached.to the chassis and act in the same way. These 
trouble-saving wagens are being used for conveying 
sanitary and concrete pipes, glass, machinery, carboys 
of acid and other goods which are liable to be easily 
damaged by shock. 


* 


The applications of rubber in the mining industry 
continue to increase, and good use is now being made 
of the Vulcoferran process operated by Nordac, Ltd. 
As mentioned in the May, 1938, issue of our journal, 
this process enables rubber to adhere strongly to metal, 
and thereby greatly increases its scope and usefulness. 
Rubber-lined plant is being used for the chemical treat- 
ment of ores, in which they are completely dried, heated 
in reaction vessels, filtered for the recovery of the acid, 
completely washed and finally dried. 

* 

It is not often realized that British Standard Specifi- 
cations are the manufacturers’ best safeguards when buy- 
ing a number of widely different products. The recent 
British Standard Specification for rubber gloves for 
electrical purposes should ensure that a safe standard 
of durability and uniformity of sizes are maintained. 
It quite frequently happens that accidents are caused in 
industry by the use of poor quality or ill-fitting rubber 
gloves worn by electricians. Rubber mats for switch- 
board platforms are also of great importance trom a 
safety point of view, and it is to be hoped that a British 
Standard Specification will shortly be prepared so as to 
ensure that the rubber used in this vital safety device 
will afford adequate protection to the worker. 
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“General _ 
Release —I 


New and Interesting Plastic Goods 


HIS Bandalasta reading lamp moulded by Brookes 
and Adams, Ltd., Hockley, Birmingham, offers a 
very practical solution to localized lighting problems. 


It is equally suitable for both drawing-room and 
bedroom. 


Qe 


OULDED curtain hooks are the latest product of 

the Byson Appliance Co., Ltd., Bury. They are 
injection moulded of cellulose acetate, and the hooks 
have a patent shoulder, which ensures that the curtains 
always hang straight. Colours are available to match 
a large range of textile materials, and the rail also is of 
coloured anodized aluminium. Retail price of the 
hooks is only fourpence avdozen. 





LY 


ERE is another smart Temco clock with a case 

made of transparent cast resin, which should com- 
mand a good sale. It is modernistic in design and yet 
not too advanced to blend happily with most settings. 
Needless to say, the well-known Bijou movement can 
be relied upon to fulfil all conditions of accuracy and 
reliability. 


ENS 


HE Bex moulded feeding bowl] is a very popular 

line of British Xylonite, Ltd., and retails at 1s. 11d. 
The design is so conceived that it can be handled and 
cleaned with the minimum of trouble. 


Qe 


OR the dressing-table these hand-painted toilet 

accessories moulded of amino plastics by London 
Mouiders, Ltd., are likely to fulfil an ever-present need. 
They are eminently practical and the decorations are 
quite fast. 


Se 


ESIGNED for convenience, this hand-painted 

plastic tray and cup should prove suitable for the 
nursery, hospital, etc. The cup fits neatly into the 
recessed part of the tray, so that there is little fear 
of its contents spilling over. London Moulders, Ltd., 
are responsible for the manufacture of this line, which 
should prove quite a successful one. 
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“General 
Release —Il 


New and Interesting Plastic Goods 


HIS tiny and yet distinctive chess set specially 

designed for the traveller is turned and hand-carved 
from artificial horn by craftsmen of the Axford Manu- 
facturing Co., Ltd., East Acton, London, W.3, and is 
one of their most popular lines. 


Q 


HE name Bandalasta has always been recognized 

throughout the trade as synonymous with the 
highest quality, and certainly this delicately coloured 
and robustly designed fruit bowl moulded by Brookes 
and Adams, Ltd., Hockley, Birmingham, 19, leaves 
little to be desired as regards colour, shape and finish. 
The bow] is made up of two mouldings, the base screw- 
ing into the bowl to make the complete unit. 


RS 


E suspect that this useful Bex tray moulded by 

British Xylonite, Ltd., has proved a very popular 
Christmas gift, and one particularly welcome in many 
homes where there are small children. The ‘Snow 
White” characters which form a frieze round the tray 
make it particularly attractive for children. 


RY 


HE Parker Kalon hardened self-tapping screws 

made by Guest, Keen and Nettlefolds, Ltd., are 
quite suitable for screwing in plastic laminated sheets, 
and find large-scale applications in the building 
industry. After drilling a small hole to take the screw 
the latter may be turned in the material. 


SS 


ROM America comes this novel backgammon board 
made of Du Pont Plastacele. The same material is 
also used for the ingeniously designed cigarette stand. 
Cora Scovil is the designer and manufacturer of these 
articles. 
RY 


LECTRIC dry-shaving devices are now becoming 

very well known and popular. The “Speeko” 
razor, distributed in this country by the well-known firm 
of Thompson and Capper Wholesale, Ltd., Liver- 
pool, 19, 1s without doubt one of the most efficient dry 
shavers on the market. It is priced at three guineas and 
can be adapted to any voltage. 
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OME of us preserve locks of hair, flowers between 

the leaves of books, partridges on our estates, the 
rhinocerus’ head we shot in East Africa, an 80-lb. 
salmon in a glass receptacle, or something we can all 
do cheaply and with dignity—our composure. 

But there is, however, a more important aspect of 
preservation, namely, preservation for scientific pur- 
poses in museums, schools, laboratories, hospitals, and 
so on, where examination of preserved specimens is 
more general and where constant handling or viewing 
of the object is important. 

As almost universally carried out now, the preserved 
object can rarely be handled to view it from all angles 
owing to danger of breakage. An exception can be 
made with those animals which are preserved in bottles 
in alcohol, but the great disadvantage lies in the fact 
that colours are thereby destroyed. 

There has always been a desire to preserve specimens 
in a transparent liquid which would solidify and then 
enable the specimen to be handled with a certain amount 
of freedom. The problem has now been solved satis- 
factorily by the use of modern synthetic resins. 

The first attempts to preserve biological specimens in 
synthetic resins instead of formalin or alcohol were 
made in 1928 by Gross and collaborators, who examined 
the possibilities in this connection of experimental trans- 
parent urea resins made by the I.G. at Oppau. 
Satisfactory results were not obtained, either in these 
tests or in similar trials carried out in Austria. 

Recently, however, the idea has been revived, and 
successful results obtained by using a formaldehyde- 
urea resin which remains liquid until treated with a 
special ‘‘hardener,’’ when it sets to a solid, transparent 
mass. This resin (for which world patents have been 
applied) is now being retailed by certain specialist firms 
under the designation ‘‘Einbettmasse (Embedding 
medium) HFK.”’ 
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OOERVE ? 





The old and cumbersome method of preserving 
valuable specimens in formalin or alcohol has 
been superseded by a new process of embedding 
in transparent synthetic resin, resulting in a 
form which is both strong and amenable to 
handling for observation purposes. It is claimed 
that specimens so treated will last ‘‘ for ever,” 
and retain their natural colours. 


The new embedding medium is a clear, colourless 
liquid of the consjstency of honey, specific gravity 1.28, 
refractive index about 1.53. It remains liquid for about 
a year, but is preferably used within six months from 
manufacture, as it gradually thickens, especially in 
warm climates. It contains solvents of low volatility 
which prevent drying-out, with consequent shrinkage 
and cracking, after solidification. It contains a little 
free formaldehyde, which contributes to the preserva- 
tion of the embedded specimens. 


Liquid Resin 






Vacuum 
Tube 
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Method of preservation with synthetic resin. 
1, glass container ; 2, lead strips for weighting objects; 
3, sand. The glass container is filled with resin from 
the funnel, the whole being contained in a glass 
chamber which can be brought under vacuum. 
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Immediately before use the embedding medium is 
stirred with about 3 per cent. of a ‘‘ hardener,’’ where- 
upon solidification starts in about an hour and the mass 
sets in a few hours to a solid, rubbery material which, 
however, still retains a slight cold flow, so that the 
specimen must be kept in the rigid container in which 
the embedding operation was carried out. 

The hardener contains sulphur dioxide, in addition to 
small quantities of organic acids and acid salts. In 
order to preserve the natural appearance of plant speci- 
mens containing chlorophyll, a little copper-sulphate 
solution is added at the embedding; a small addition of 
aluminium sulphate adds to the permanence of yellow 
and red blossom colours. It is sometimes of advantage 
to include also materials which prevent respiration. 

For use, the hardener is preferably stirred into the 
medium at 30 degrees C. to 35 degrees C., after which 
the mixture is shaken in an evacuated container until 
elimination of air bubbles is complete. The sample is 
suitably mounted (and weighted) in its container, either 
in a desiccator or under a bell-jar, which is then 
evacuated (to a vacuum slightly less than that used for 
clarification of the medium as above) and the clear 
resin run in. The accompanying drawing indicates the 
general procedure, together with a method of fixing. 

If rapid setting is desired the whole may be stored 
at 35 degrees C. to 40 degrees C. For specimens in 
shallow, flat containers (e.g., Petrie dishes) the air-feed 
resin can be simply poured on. 

This method of preservation has the advantage that 
the specimens are rigidly fixed in the embedding 
medium, can be transported with ease and safety, and 
viewed at any angle with the epidiascope. 

Botanical specimens retain their form well unless 
large and of high water content. The shrinkage which 
takes place with large fruits can be avoided by prior 
hollowing-out and filling with either plaster of Paris or 
paraffin wax. The colours are affected to some extent 
by the sulphur dioxide and the weak acids present, but 
are generally retained better than in formalin or alcohol. 
Yellow and brown blooms (e.g., dahlias and chrysanthe- 
mums) give the best results. Red anthocyanin bloom- 
colours keep well, but the blues gradually change to 
red; complete bleaching may occur in a few months. 
Red roses and carnations give good specimens. In some 
instances, particularly with delicate blossoms, the 
specimens become completely transparent. 








In addition to botanical specimens, phytopathological 
specimens and animal specimens, such as beetles, butter- 
flies and spiders, can be preserved by the new method; 
its application to caterpillars is not yet perfected. In 
the anatomical field, muscle preparations have been 
successfully embedded. 

The wide possibilities of the new method are being 
systematically explored. Among the materials not 
amenable to this treatment may be mentioned substances 
with an alkaline reaction (which retard setting of the 
resin), limestones (which are attacked with evolution of 
carbon dioxide) and the common metals, with the 
exception of lead. As regards permanence, certain 
specimens have now remained unchanged for 2} years. 

[The preceding notes have been abstracted from 
Angewandte Botanik, Vol. XX, Part 4. We acknow- 
ledge gratefully the help of J. M. Steel and Co., Ltd., 
in securing the photographs.—ED. | 























































































































































HE article on “ Introducing Plastics to the Theatrical 

Designer” in our December issue was rather in the 
way of being a ballon d’essai. Most of us know that 
plastics in some form or other are being used by the 
theatrical designers, but the actual applications are 
rather hidden to the casual observer situated in the 
auditorium of the theatre. Judge our delight, there- 
fore, at receiving from Mr. George Black, who needs 
no introduction to our readers, the following letter :— 


London, W.C.2. - 
To the Editor, Plastics. 


Dear Sir,—I was very interested in the article in the 
December issue of your magazine, “ Introducing Plastics 
to the Theatrical Designer.” 

In the current London Palladium show, “These 
Foolish Things,” I have made considerable use of 
““Cellophane,’”’ Rhodoid, and other plastic materials to 
an extent which has never been done before, and I agree 
with you there is a big field for development in these 
materials, and if you could put me in touch with the 
manufacturers of the products you mention I should 
be greatly obliged.—Yours faithfully, 

For General Theatre Corporation, Ltd., and 
Moss Empires, Ltd., 
(Signed) GEoRGE BLAck, Director. 


First, to answer his letter. The additional materials 
to which we referred were plastics of the acrylic resin 
type as exemplified by Perspex, and the cast phenolic 
resin type as exemplified by Catalin or Erinoplas. As 
raw materials on which the designer may work, we sug- 
gest these with some reserve, for it is obvious that he 
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Mr. George Black, the famous 
theatrical producer, tells us what 
plastics he has used in the 
remarkable show now running so 
success{ully at the London Palladium 


handles materials generally on the grand scale, and 
neither resins suggested are as cheap bulk for bulk as 
“‘Cellophane’’ or cellulose acetate, nor have they yet 
been produced as great masses. 

Perspex is produced either in the sheet form or in 
block or rod form, and we feel sure that an examina- 
tion of this remarkable resin which is much clearer 
than glass and plays such amusing tricks with light, 
would prove of interest to the theatrical designer. 

As for cast phenolic resins, the sphere is perhaps more 
limited, as thin sheets are not available and cost again 
is relatively high. But those who saw the beautiful 
stand of Catalin, Ltd., with its ruby coloured trans- 
parent columns made up of thick rods, must feel that 
with proper handling lovely effects can be obtained in 
the theatre. 

Another material which we should have brought to 
the notice of readers of the article in the December 
issue is Polaroid, the properties of which we referred 
to in our April, 1938, issue, and now again in an article 
in this issue entitled ‘Conditioned Light.” Polaroid 
is manufactured by the Polaroid Corporation, U.S.A., in 
the form of a sandwich of two sheets of ‘* Cellophane ’’- 
like material between which are held a large number 
of crystals of a chemical compound capable of polarizing 
light. That is, ordinary light is converted into rays 
vibrating in one plane. Thus, although one can read 
through a sheet of Polaroid, when another sheet is 
placed at right angles over the first, no light passes 
through and the reading matter is no longer visible. A 
““black’’ sheet results. One can imagine much play 
on the stage with this. The “disappearing lady” act 
can be performed very attractively, and a figure running 
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across a stage hung at intervals with “‘ crossed” Polaroid 
would disappear and reappear continually. Or a figure 
seen clearly behind one sheet of transparent Polaroid 
can be made to disappear with a second transparent 
sheet. 

As for the London Palladium show, we can only 
say you must not miss it. It is certainly the finest that 
has ever been put on at this theatre. Most striking 
of the scenes from our point of view are “Picture in 
Porcelain’’ and the Hawaiian Dance in which Princess 


Below is shown the beautiful 
“Picture in Porcelain’’ scene 
from “These Foolish Things.” 


Above is a scene from the Hawaiian Dance at the Palladium. 
Dresses and flower effects are in luminescent plastics that 
glow in the dark. 


Plastics i 


Kuulei takes part. In the first the dresses and faces 
are covered with ‘‘Cellophane,’’ producing a lovely 
translucent porcelain effect. In the second, Princess 
Kuulei’s Hawaiian skirt and the flower backgrounds 
are of a plastic material (probably acetate) treated 
with a fluorescent chemical that in the dark produces 
a lovely effect of shimmering blazing colours. 

The remaining two photographs we publish here show 
what exquisite results are obtained from the use of 
“‘Cellophane’”’ in the hands of artist designers. 


Above and below are examples 
of dresses fabricated from 
** Cellophane.” 
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Ideas— 
By the EDITOR 


There are two ideas in this paragraph, one of which 
concerns the industry very closely and the other very 
little, being merely interesting gener- 
Art in ally. The cigarette box is the latest 
Industry sold by Ardath for their new Christmas 
pack, the “Carlton” Casket. It is 
made of Scarab and Ivory Beetle and is moulded by 
the Streetly Manufacturing Co. As a specimen of the 
moulding set it is deserving of special praise, which we 
offer to the moulding company and to the designer. 
There is also a large meed of praise to be handed to the 
makers of the mould itself. Hitherto, I have rather 
sniffed at the mould-making side of the industry, being 
far from an engineer myself, but following a visit to 
one of the largest in the country I have changed my 
tune considerably. I hope to publish a “Story of a 
Mould” in these pages at some future date and very 
fascinating it will be. 
The second idea is one for manufacturers, especially 
of laminated materials, who use photography in 
publicizing their goods. The top photograph of the 
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box was taken in this office in the normal manner, while 
the lower one was taken with the camera fitted with a 
Marks’s polarizing filter, made by Schering, Ltd. It 
will be noted that all the reflections shown in the top 
one have been eliminated completely, thus giving a 
much improved result: This method should be of con- 
siderable use in photographing laminated sheet for 
publicity purposes and thus showing the beauty of 
grain, etc. 


Mr. G. C. Alexander, of Purley, sends us an interest- 
ing device which will be on the market in the New Year 
at a popular price. It is a combined 


— salt and pepper container moulded in 
— iment ‘three parts—the base, the main body 


and the top control plate. As will be 
seen from the lower photograph, the main body is 
constructed with two chambers, the inner for salt and 
the outer for pepper. The screwed base is so con- 
structed that mixing of the two commodities is 
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Hrecision Hla ders 
with Engineering Ability 


ROOTES MOULDINGS LTD. are 


in a position to handle any moulding 
problem, simple or difficult, and 
will present you with the most 
economical and satisfactory solution. 


ONE 





SLOUGH.....BUCKS 


TUS i. iio Si een es Slough 491 London Office : 
WESTMINSTER BRIDGE ROAD, S.E.1 


Bor ge ee Waterloo 5353 cme 





Telephone 








POUNDED BY HUNDREDS 






Tufnol “Crow” brand in- 
sulation for the Rail Track 
Circuit on the signalling 
system in use on British 
and Foreign Railways. 


SOME OF THE’ ADVANTAGES 
OF TUFNOL 


Half the weight of aluminium. Tensile 
strength ranging from 3} to 7} tons per 
sq. in. according to brand. Non-metallic. 
Grade 1 electrical insulator. Unaffected 
by oil, petrol, most acids, alkalies and 
chemical fumes. Incombustible and 
unaffected by excessive cold. Resilient. 
Non-brittle. Can be machined like metal. 


TUFNOL 


Ask for the uses to which Tufnol has been put in the Plastics Industry. 






OF TONS OF STEEL 
EVERY DAY! 


Yet lasts for years! 


Tufnol is used to insulate the 
railway track circuit on_ the 
signalling system in use on British 
and Foreign Railways. It stands 
up to the continual strain of 
heavy trafic for years without 
any sign of deterioration. Apart 
from being a Grade | electrical 
insulator, IT ufnol has innumerable 
mechanical uses. It is employed 
in practically every industry, in 
hundreds of different ways. 
Whatever your own particulaf 
réquirement you will find a brand 
of Tufnol to suit it 





An interesting book has been issued containing general 
information and technical data on TUFNOL. A 
copy will gladly be sent to you on application to: 


ELLISON INSULATIONS, LTD., 
PERRY BARR, BIRMINGHAM, 22 
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impossible. The control plate has three positions, 
namely, open to salt, open to pepper and closed, each 
position being defined by a snap action and a limiting 
stop. This plate is engraved clearly with the words 
“salt” and “pepper,” is detachable from the body, 
and is secured thereto by a plate screw spring loaded. 

It is put forward as of considerable utility not only 
in normal tableware but especially for picnic sets. 
Obviously, too, it should be attractive for hotels and 
restaurants of all types, particularly since the objects 
can be made in a variety of colours and combinations 
of colours. For example, the colours of the containers 
shown in the first photograph are: (left) white and 
red; (centre) green; (right) blueand green. Altogether 
there are 30 combinations in which they will be made, 
so that they will match most colour schemes. The 
moulding is carried out by N.B. Moulders, Ltd., 
Highgate, London, N. 


Readers will remember the notes we recently pub- 
lished regarding the new process now being carried out 
at the works of British Artid Plastics, 

Plastic Lids Ltd., of Slough. We then described 

of 1939 the process as one which opens up new 

fields which hitherto plastics have not 
been able to enter, and one which will have a con- 
siderable effect on the plastics industry generally. 

The first effect is now seen in the plastic-moulded lid 
shown in the first photograph. Hitherto the decoration 
of a container or its lid has been severely restricted, for 
obvious reasons, either to an embossed or intaglio design 
in the same colour as the main body or in a different 
colour by filling the embossing, or alternatively by the 





use of a transfer. Neither,of these methods has the 
beauty of the new process. The lid shown here with 
the picture of a Spanish lady has the texture of an 
etching. Moreover, it will be noted that the decoration 
has been made on a curved surface, another distinct 
advance. Although the difficulty of printing on such a 
surface has been always admitted it has never 
previously been attacked seriously. 

British Artid Plastics, Ltd., in addition to developing 
the above process, are moulding for the trade in the 
normal way. The second photograph shows a new type 
of face-cream dispenser they are moulding. The main 
body contains the cream, which is extruded by finger 
pressure on a “piston” beneath through the holes in 
the head. This head is passed over the face, and being 
hinged on a ball-and-socket joint can take up any angle 
for rubbing the cream in. In passing, it might be men- 








tioned that plastics are inevitably the material for 
packing face creams, soaps, etc. Even the modern 
nickel and chromium - plated containers corrode 
severely. 


This note seems rather “hard tack” for this page, 
but I want to include it since it shows that engineers 
now regard synthetic resins with con- 

New Plastic siderable respect. Patent No. 493,472 
Joint (Automotive Products Co., Ltd.) 
describes a ball joint which comprises 

a socket (1) having a part spherical interior surface, 
with which a bearing element (3) of synthetic resin, 














carried by the stud (2), slidably co-operates ; the socket 
may also contain a second bearing member (4) of syn- 
thetic resin, which co-operates with (2). The use of 
synthetic resin avoids the need for lubrication and 
excludes dirt. 


Many months ago I described the movement for 
making canisters, especially those for storing certain 
foods, in transparent material and 
hoped that it would ,be extended. I 
now have a note from the United 
States to the effect that G. V. Clark 
Co., Inc., Long Island City, are developing a tin con- 
tainer, which incorporates a cellulose acetate window 
about 1 in. wide and the height of the tin, so that the 
contents can be viewed in the shop. Obviously it is 
used for the same purpose on the pantry shelf. We 
still look forward, however, to the entirely transparent 
container, or, at least, the opaque plastic one with a 
transparent window. 


Seeing is 
Believing 
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CONDITIONING LIGHT 


OLARIZED light is really conditioned light caused 

by passing ordinary light through certain crystals 
which have the unique property of transmitting light 
that is vibrating only in one specified direction. 

Every schoolboy knows or should know that the 
polarization of light has been known to science since 
1669 when Erasmus Bartholinus observed the double 
refraction of Iceland spar. Then followed a succession 
of physicists who added considerably to our knowledge 
ci this fascinating subject. In 1828 William Nicol 
devised his famous prism made from Iceland spar which 
for over a 100 years has been a familiar object in every 
physics laboratory in the world. 

Although polarized light is no novelty it was, until a 
few years ago, regarded merely as an interesting but 
purely academic phenomena without any great com- 
mercial possibilities. Apart from other difficulties, it was 
realized that as the Nicol prism only enabled a beam 
of polarized light to be transmitted from an aperture 
of less than an inch or so in diameter there was very 
little prospect of the new light being commercialized. 

Eighty years ago the English scientist, Herapath, 
found that a complex quinine-iodine compound, known 
to-day as Herapathite, possessed the property of 
polarizing light. . The microscopic crystals of this 
organic material act like gratings which permit only 
those vibrations to pass through whose direction is 
parallel to that of its bars. While this discovery 
represented a tremendous step forward in our know- 
ledge of polarized light, the new polarizer could not 
be produced in large sizes owing to the great technical 
difficulties of manufacture and the prohibitive cost of 
the tiny crystals. 

During the past few years, however, successful 
attempts have been made, apparently simultaneously, 
in America and Germany, to prepare Herapathite at a 
reasonable price. 

In America, Edwin H. Land and George Wheel- 
wright, two physicists working at Harvard University, 





Demonstrating an experiment in photo-elasticity and 
employing Polaroid in a rotating mount together with 
standard parts of a Fuess optical bench. 


How Polarized Light Is Now 

Being Commercialized Mainly 

Through The Inspired Use of 
Plastic Materials 


discovered an economical and practical method of 
polarizing light by means of a medium which they 
called “Polaroid.” They perfected their discovery 
only seven years ago and afterwards formed the 
Polaroid Corporation with offices in Boston. Their 
product, Polaroid, is a transparent sheet, about three- 
thousandths of an inch thick, holding a colloidal 
suspension of tiny crystals which lie parallel to one 
another on the base. To protect these crystals the 
delicate film is usually sandwiched between two sheets 
of cellulose acetate or safety gldss. According to 
Fortune, September, 1938, Polaroid physicists have 
a favourite analogy to explain how their product works. 
This regards a ray of light as a round bar and the 
Polaroid sheet as a slot that flattens the bar into a 
ribbon when the bar passes through it. In a sheet of 
Polaroid the billions of invisible slots, formed by 
billions of crystals in parallel lines, shape the 
unpolarized bar-like rays into polarized ribbon-like rays. 

Many of the applications of Polaroid depend upon 
the behaviour of these polarized rays when they meet 





Sun glasses made of Polaroid and equipped with 
frames of cellulose acetate are now sold in 
America. 
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This photograph was taken under exactly the same 
lighting conditions as the one on the right, the 
only difference being that in this case the camera 
was equipped with a Zeiss Bernotar filter. 


a second sheet of Polaroid. If the slots in the second 
sheet cross those of the first at a slight angle, some light 
passes, but the ray is weaker. But if the slots in the 
second sheet are turned at right angles to those of the 
first, the flattened rays are blocked. 

Polaroid is to-day being used as a photographic filter 
owing to its unique ability of eliminating disturbing 
reflected light and in consequence enabling the photo- 
grapher to obtain greater detail where otherwise surface 
glare would spoil the picture. It is stated that a camera 
equipped with Polaroid can photograph a submerged 
submarine. Because this new material can eliminate 
glare and disturbing reflections it is now being exten- 
sively used in the manufacture of sun glasses and table 
lamps. One of the most promising methods of pre- 
venting head-light glare is to provide all cars with 
Polaroid covered lamps and for drivers to wear goggles 
of the same material. If these precautions are taken 
the driver is never blinded by the glare of an approach- 
ing car as its lights only appear as luminous purple 
discs which, however, enable him to distinguish every 
detail of the car when it approaches. 

In the field of entertainment it is stated by officials 
of the Polaroid Corporation that real three-dimensional 
colour films are possible if patrons of the cinema view 
the screen through Polaroid spectacles, and there is 
good reason to predict that some enterprising film 
magnate will shortly take up the idea in a big way. 
The real reason why the viewer wearing Polaroid 
spectacles gets the impression of being inside the room 
shown on the screen can be fairly simply explained. 
The pair of Polaroid spectacles is equipped with two 
different eyepieces. The left one transmits only vertical 
vibrations, and the right one only horizontal vibrations. 
Each eye thus sees its own image and there is no con- 
fusion between the two. The fact that the image seen 
in one eye is slightly different from that seen in. the 
other explains the true stereoscopic picture. 

In the observation car of the famous Union Pacific’s 
express train, “City of Los Angeles,” there are 29 
so-called “variable density windows” which have, 
since their introduction, been a constant source of 
interest and amusement to passengers. The windows 








Cut-glass bowl taken under the same rather harsh 
lighting conditions as the one on the left and without 
the use of any filter. The difference in the detail of the 
two photographs due to the polarizing filter is marked. 





are composed of two glass discs, one stationary and 
the other able to rotate by means of a small wheel: On 
rotating, the light from the window gradually decreases 
in luminosity and changes in colour until eventually a 
deep purple glow is transmitted. Although it might 
appear that these strange windows only act as toys 
for curious passengers to fiddle with during a long 
journey, they certainly do demonstrate the amazing 
properties of Polaroid to excellent advantage. 

Plastics are playing a vital part in the development 
of polarized light as a commercial medium and many 
of the latest applications of Polaroid make full use of 
plastics in various forms. One of the most recent of 
these is the use of Polaroid for coloured illuminated 
advertising displays. For this specialized purpose a 
sheet of doubly refracting material, such as “Cello- 
phane,” cellulose tape, etc., is placed between two 
sheets of Polaroid. Interesting effects may in this way 
be obtained by laying out designs in different thick- 
nesses of “Cellophane” or similar materials. The 
colours can be seen directly or by projection as it is 
possible to vary the colour by rotating one of the 
Polaroid sheets. . In the manufacture of Polaroid 
reading lamps, mouldings of various kinds are being 
used not only for the stand, but also for the opaque 
shade. Phenolic and amino resin powders are 
commonly preferred for this work. 

The amazing possibilities of Polaroid and similar 
polarizing materials, such as the Bernotar filter made 
by Carl Zeiss, are of considerable interest to many 
industries, and it is to be hoped that when the com- 
mercial exploitation of polarized light is well under way 
plastics will reap some of the benefits. It will cer- 
tainly well repay manufacturers in this country to give 
some thought to the commercial possibilities of polar- 
ized light, as a great deal of interest has now been 
aroused as to its applications in modern industry. 

Not only in the field of entertainment and advertising 
will Polaroid find its outlet, but in other ways now 
unsuspected. It promises well for its future that a great 
deal of interest is now being shown by motorcar manu- 
facturers in this country and also transport concerns like 
the London Passenger Transport Board. 
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BEETLE 


Notes of the Production of Amino-Resin 
Moulding Powders at the factory of 
British Industrial Plastics Ltd. 





In a previous issue we related the story of the coming 
of the phenol-formaldehyde resins. In the pages that 
follow we tell yet another story, this time of a second 
type of synthetic resins which in their turn astounded 
the world almost as much as did the first group. For 
they opened up to the world’s industries and through 
them to the people, the possibilities of fabricating a 
thousand different objects of everyday life, and of 
many that previously could not be made simply, in a 
vast range of colours of a delicacy and translucency 
that had never before been achieved with synthetic 
materials. [t is a source of never-ending wonder that the 
amino resins, as these are called, are virtually fabricated 
by the chemical interaction of a few simple gases. 


The first manufacture of amino-resin moulding powders 

under the famous trade name of ‘Beetle’ took place 

in Oldbury in 1925. The following pages tell the 
story of its life to the present day. 


The three photos on the left show the urea 
storage, the arrival of pulp-filler and the 
despatch from the finished powder store. 
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HE history of chemical endeavour is as fascinating 

as any story of romance, for not only has the chemist 
often imitated Nature, and even surpassed it in powers 
of manufacture, but he has been the cause of creating 
new industries from new materials and has found new 
possibilities for materials that have long existed without 
any apparent industrial use. 

As we indicated in our November issue in dealing 
with the phenol-formaldehyde synthetic resins, and 
Bakelite in particular, the electrical and many other 
industries came into possession of a raw material -which 
permitted great advances. Indeed, one must admit that 
the advent of phenolic resins was, perhaps, the greatest 
step forward in the economics of the industry since 
electricity itself was employed as a motive or illumi- 
nating power. 

Yet, although phenol resins also entered other indus- 
tries and even the packaging industry to some extent, 
they could not fulfil all the requirements of those that 
demanded lighter colours and not only light, but whites 
and creams, and the delicate pastel shades that are 
so desirable in many walks of life. The answer came 
with the discovery of the amino-resins and the amino 
plastic moulding powders made from them. 

The story of the amino-resins is one for which, as 
indicated in our first paragraph, we must thank the 
chemist, for from comparatively unknown materials he 
has evolved an industry which has given such colour to 
the world as the great masters of old never dreamed, 
and has made it colour conscious to a degree those same 
masters only vaguely hoped for. 

This same story revolves about two chemical com- 
pounds, both white powders, called in chemical 
language urea and thiourea;.the former being composed 
of carbon, nitrogen, hydrogen and oxygen, while the 
latter has exactly the same composition except that the 
oxygen is replaced by sulphur. Both contain what is 
called the ammonia group, hence the word amino-resin. 
Fifteen years ago their use in industry was negligible. 
A few tons of thiourea was used in the rubber industry 
and in the silk industry. As for urea, almost the only 
use for it industrially was as a fertilizer! To-day, the 
manufacture of the latter from ammonia and carbon 
dioxide is in thousands of tons for the synthetic resin 
industry alone. 

The amino plastic moulding powder industry in 







England dates batk’to 1924 when the British Cyanides 
Co., Ltd. (now British Industrial Plastics, Ltd.), having 
developed a process for the manufacture of thiourea 
from crude liquors available in large quantities from the 
manufacture of coal gas, embarked on a programme of 
research to find outlets for the thiourea which could 
be produced... 

Pollak, in Vienna, had been-working on the resinous 
products obtained by the treatment of urea with 
formaldehyde and the investigation of the products 
obtained by the treatment of thiourea with formalde- 
hyde offered a promising field. 

An extended series of experiments proved that a 
water-white, glass-clear resin could be manufactured in 
aqueous solution which, when suitably acidified, would 
change under heat and pressure to give solid forms, 
similar in general characteristics to phenol-formaldehyde 
resins. 

A number of possible uses for this resin were investi- 
gated and the most promising lines of development 
appeared to be in the production of moulding powders 
by mixing the aqueous resin with cellulose fillers and 
pigments to obtain white or coloured powders and in the 
production of laminated board. 

The work on thiourea resin for the manufacture of 
laminated board appeared promising on the laboratory 
scale, but serious technical difficulties arose in produc- 
tion which precluded its use in the manufacture of 
iaminated boards of commercial dimensions. Two firms 
manufacturing‘daminated boards from phenol-formalde- 
hyde resins cartiéd out large-scale experiments and the 
first products ever put on the market were some 
laminated labels ‘made to the order of the Zoo by 
Micanite and Insulators, Ltd. The explanation of these 
difficulties became obvious as the work on moulding 
powders proceeded and led to an important modification 
in the preparation, 6f the resin late in the year 1925. 

The promising*Tesults obtained in the laboratory in 
the preparation of*white and light-coloured moulding 
powders led to the fermation, in the spring of 1925, of 
a subsidiary compatry—The Beetle Products Co., Ltd.— 
to develop these moulding powders on a commercial 
scale, and works scale experiments were commenced. 
It was soon discovered, however, that what appeared 
to be a simple process of mixing together an aqueous 
resin solution with a proportion of cellulose and pig- 


The original mixer, grinder and n 

press used at Oldbury to pro- ' 

duce the first amino-resins on 
a. commercial scale. 
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Left) The mixing of resin and 
ier in Baker-Perkin mixers. 
(Right) Emptying the mixer. 
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(Below) Drying the shred-like material 
in steam-heated vacuum ovens. (Right) 
Grinding the dried mixture. 
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(Left) yay Sor ground 

powder. (Right) Pro- 

duction of compressed 
pellets. 
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ment, drying and grinding the dried product, was one 
which actuaily required meticulous supervision at every 
stage. The early experiments were carried out by drying 
the mixture in a gas-heated cast-iron pot and, as drying 
proceeded, moulding tests were made in a plain steel 
disc mould heated by a gas ring, using 56 lb. weights 
to give the necessary pressure. By means of this crude 
equ:pment a moulding material was produced. 

The drying process proved to be extremely critical 
and attempts were made to eliminate this operation, 
but it became evident that moulding powders made from 
straight thiourea resin possessed certain fundamental 
characteristics which made their use on a practical scale 
for the manufacture of moulding powders or laminated 
board very difficult. 

Meantime an extended series of researches on the 
action of formaldehyde on mixed thiourea and urea had 
been carried out in the laboratory and it was found 
that whilst moulding powders made from straight 
thiourea-formaldehyde or urea-formaldehyde resins 
required acid acceleration, those made from the mixed 
resin required no added accelerator and mouldings 
made from these powders could be ejected hot from the 
moulds, thus conforming to the practice established with 
phenol-formaldehyde moulding powders. 

This discovery was the result of entirely original 
research work and provided the foundation upon which 
Beetle moulding powders were built. 

Another property of outstanding importance was the 
imparting of translucency to the mouldings. The pro- 
perties of this mixed resin indicated the general prin- 
ciples upon which a full scale manufacturing plant 
would have to be developed and the first Beetle mould- 
ing powder produced on a commercial scale was mixed 
and dried in a steam-jacketed enamelled iron pot and 
subsequently ground in a porcelain-lined ball mill. 

From this promising beginning the first scale plant 






(Top and right) Chemical 
control of the synthetic 
resin during manufacture. 


was gradually evolved. Werner Pfleiderer mixers were 
installed for mixing, the drying operation was carried 
out in specially constructed ovens, and for testing pur- 
poses the 56 lb. weights and gas-heated mould were 
replaced by a 50-ton hydraulic press with steam-heated 
platens. 

The year 1926 marks the real launching of Beetle 
moulding powder—the first commercial moulding 
powder from which white and translucent mouldings 
could be made. Besides the advantage of colour they 
were odourless, tasteless and, by careful selection of 
pigments, fast to light. As the phenol-formaldehyde 
powders already on the market were largely absorbed 
by the electrical industries, these properties of Beetle 
did not possess any particular appeal with the notable 
exception of its capacity to give a white moulding 
powder. For Beetle white moulding powder there was 
a market ready and waiting and sales of white and 
cream-coloured powders for electrical accessories have 
continued from the date of their inception on a steadily 
rising curve. 

But it was obvious that an entirely new field was 
awaiting development if attractive articles of daily use 
could be brought before the general public. Several 
moulding firms had already taken steps in this direction 
with mouldings made from opaque-coloured phenol- 
formaldehyde powders, but on account of these mould- 
ings not being free from odour and taste when used with 
hot liquids, moulded articles of tableware had not 
appealed to the public. The possibilities of the new 
translucent and brightly coloured Beetle moulding 
powders for this purpose were readily appreciated, with 
the result that at Christmas, 1926, a display of cups, 
saucers, plates and tumblers was put on sale at one of 
the largest London stores and so great was the demand 
that the moulders could not satisfy it even by working 
night and day. 

The interest aroused in the moulding trade was 
such that during the months following, inquiries were 
received from almost every industrial country. 

Steady as was the growth of the sales of moulding 
powders made from the mixed thiourea-urea resins, 


(Above) Testing the finished 
moulding powder for flow 
characteristics. 
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their chemical and physical characteristics imposed 
definite limits on expansion. 

The high bulk volume of the finely ground powders 
necessitated a special moulding technique in order to 
eliminate unsightly marks in translucent mouldings due 
to occluded air, and increased the curing cycle, aiready 
lengthy compared with phenol-formaldehyde powders ; 
the su.phur present in the thiourea resu:ted in the stain- 
ing of ordinary steel moulds. Although this could be 
overcome by the use of stainless steel or chromium 
plating, these were costly expedients, subject to the 
limitat:ons imposed by the difficulty of machining stain- 
less steel and of depositing chromium on moulds of 
intricate section. 

The next stage of development was the introduction 
of a straight urea moulding powder which cured at 
speeds comparable with phenol-formaldehyde powders. 
This was introduced in 1930 under the name of “ Beetle 
Industrial” moulding powder and later a marked 
improvement was effected by a process of granulation 
or densification which greatly facilitated the moulding 
operations and permitted of the powders being pre- 
formed in standard pelleting machines. 

These later improvements led to a rapidly increasing 
demand for Beetle powders and the remaining limita- 
tion was removed in 1935 by the introduction of a non- 
staining type of urea powder which enabled these 
powders to be moulded in any mild steel mouid. 

The ease with which these improved powders could 
be operated created a demand for a wood-filled grade 
comparable in price with phenol-formaldehyde powders. 
This demand was met in the autumn of 1934 by the 
introduction of “Scarab,” which is now available in a 
wide range of bright opaque colours which are fast to 
light and non-bleeding in water and most solvents. 

The range of cellulose-filled urea or amino powders 
was supplemented in 1937 with Scarab T white and 
cream moulding powders which met a demand for white 
and cream mouldings which do not require the very 
high standard of cleanliness and finish obtainable from 
Beetle white and cream powders. 

The other new type added in that year was the 
Scarab F grade of shock-resisting moulding powder 
which: gives mouldings having approximately double 
the impact strength of those made from ordinary 
Scarab. Scarab'F is available in three. colours only, 
namely, natural, black and mahogany. 


Inside the Factory 


It will be interesting now to take a glimpse within 
the factory at Oldbury, where the Beetle and Scarab 
powders are made. 

The urea, which is a very pure white powder, is 


The Offices of British Industrial Plastics Ltd., Oldbury. 
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stored in batches of hundreds of tons. The formalde- 
hyde, as indicated in the article on Bakelite, is actually 
a gas, but is always used as a 40 per cent. solution in 
water. Both materials are fed in the proper propor- 
tions into reaction vessels, where under the act.on of 
heat and under carefuliy controlled conditions the urea 
molecule joins on to the formaldehyde mo.ecule, form- 
ing a resin containing a much larger molecuie than 
either, liberating at the same time some water. 

The mixing of this resin with the requisite filler takes 
place in large Baker Perkins mixers lined with stain- 
less steel and fitted with rotary mixing arms made of 
the same material. This action continues until thorough 
incorporation is reached and the resin has been com- 
pletely absorbed by the fiiler. The texture of the 
mixture produced here can readily be gauged from the 
photograph which shows the emptying of a mixer. 

Since the material is still moist, it is transferred in 
trucks to large drying ovens where, on heated plates 
and under vacuum, excess water is removed, resulting 
in a dry and hard granular material. This is then 
ground to a fine mesh in porcelain-lined rotary grinding 
mills and finally passed through sieving machines to 
obtain a powder of consistent fineness. The moulding 
powder is then ready for the market. 

It is extremely satisfying to note that although prac- 
tically all the original patents covering urea-formalde- 
hyde resins have been taken out abroad, their industrial 
development has been pioneered in this country. 


Further Developments 


Throughout the development of Beetle there has 
been an insistent call for a transparent moulding powder 
and considerable progress has been made in this 
direction. In 1937 the first transparent urea moulding 
powder to be offered in any country was put on the 
market and for certain clearly defined purposes is 
proving a valuable addition. 

The applications of Beetle amino resins are by no 
means confined to the manufacture of moulding powders 
and various aqueous resins specially prepared for the 
manufacture of laminated board, laminated sheet in a 
variety of colours and translucent sheet are available. 

Beetle lacquer resins were introduced in 1931 and 
comprise a number of spirit soluble amino resins which, 
initially, are practically colourless, and when incor- 
porated with suitable solvents give stoving finishes 
having outstanding properties of colour retention. 

Resins for adhesives are rapidly gaining ground and a 
number of special types has been evolved for specific 
applications. _Of these, Kaurit Glue W. has been 
found particularly useful in the plywood, furniture and 
joinery trades and in aeroplane construction. 


























OME finished 
goods in Beetle 
and Scarab. Most 
of them are 
readily recogniz- 
able. ACrompton 
fan control, a 
whisky dispenser 


and an ingenious 
perfume bottle 
container in the 
form of a top hat, 
are included. 
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COMPOSITION 


FINDS APPLICATION 


IN A 


DOZEN DIFFERENT INDUSTRIES 


T has long been recognized that cork is one of the 

most reliable insulating materials for a number of 
important industrial applications. Not only is it exten- 
sively used for reducing noise in buildings, but also for 
lining refrigerators and in the manufacture of composi- 
tion cork floors. Although cork fulfils all the main 
requirements of an efficient insulating material, it suffers 
rather serious disadvantages when used for other 
purposes, where mechanical strength is an essential 
quality. Poor mechanical strength and pliability are the 
main drawbacks when cork is used as a packing and 
jointing material, and these defects no doubt account 
for its unsuitability for the manufacture of gaskets, 
washers, etc. 

Turning momentarily from cork to rubber, which 
finds several rather similar applications, it is at once 
apparent that, unlike cork, rubber possesses great 
mechanical strength. On the reverse side, however, it 
is known that rubber is affected by oxidation, and 
although highly resilient in its early life soon takes a 
permanent set. 

The idea of mixing rubber and cork together was 
thought of about six years ago, when it was found that, 
by processing 75 per cent. cork granules with 25 per 
cent. ordinary crépe rubber, a material could be produced 
possessing all the characteristics of cork, plus a much 
greater mechanical strength. This new material, known 
as Kautex, manufactured by Kautex (Plastics), Ltd., 


has its rubber content protected against oxidation by 
certain natural resins in the cork which exercise a little- 
understood protective action. The cork granules them- 
selves are not injured during manufacture, as a patented 
cold vulcanization process is used. This new cork-and- 
rubber material, while not possessing the tensile strength 
of rubber, can, in innumerable instances, replace it with 
advantage, particularly where the following properties 
are essential: length of life, absence of permanent set, 
lower specific gravity, increased electrical insulation, 
improved frictional surface and lower cost. 

In comparison with ordinary agglomerated cork, 
Kautex is, of course, more expensive and heavier, but 
to counterbalance these it possesses distinct advantages 
in mechanical strength and is extremely adaptable in so 
far as the composition can be varied to suit specific 
requirements. Thus, for certain specialized applica- 
tions where a smooth surface is needed it is necessary 
to use a fine and granulated cork, whilst for others, 
such as expansion joints for road surfaces, a much larger 
granulate approximating the size of grape packing is 
required. For some purposes it is also desirable to 
incorporate ground leather, asbestos fibre, wood flour 
and graphite into the mix, and this can be done without 
any difficulty. It can, therefore, readily be seen that 
the material is in no way limited in its scope, and new 
uses are continually being discovered because of the 
versatility of the material. 
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The primary and original use of Kautex was as a 
packing and jointing material in place of rubber and 
rubber insertion. During the past five years English 
motorcar manufacturers have made great use of this 
rubber-cork composition as a body-mounting pad and 
anti-soueak packing. Aero manufacturers are also 
using increasing quantities of the material for jointing 
purposes, and quantities are being supplied for use as 
a glazing strip for windscreens and side windows. It 
is superior to rubber, as it does not take a permanent set 
and so allow rain to seep through between the glass-and 
metal channel. Kautex glazing strip, containing a high 
percentage of cork, expands in the presence of rnoisture 
and thus prevents the possibility of water penetration. 

An entirely new product, made by substituting 
Neoprene for ordinary rubber, is finding many 
important applications in both the motor and aeroplane 
manufacturing industries. This new material, known 
as Neo-K-Tex and manufactured by the same company, 
possesses a great resistance to the solvent action of oil, 
petrol and water, and, therefore, finds a ready use for 
all kinds of gaskets, grommets, washers and oil seals. 
Although the new product has been marketed for only 
about 18 months, some of the largest manufacturers in 
England are now using it. The Air Ministry have 
approved its use on aircraft and it is under test both 






(Right) A collection of 
Kautex and Neo-K-Tex 
accessories for cars. 
These include anti-squeak 
tape and various kinds 
of washers. 
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at the Admiralty and War Office. A new application 
of Neo-K-Tex, containing a large proportion of asbestos 
fibre, is as a motorcycle clutch lining, and on test its 
frictional value was shown to be .7, against .5, which 
is the best obtainable with any other material able to 
withstand the required conditions. Another very 
interesting and potentially important use for Neo-K-Tex 
is for covering feed rollers in spinning mills. These 
rollers have in the past always been covered with either 
cork or leather, which continually need replacing owing 
to heavy wear. Long and costly experiment has now 
made possible the production of a grade of the new 
material possessing the requisite coefficient of friction 
and static absorption necessary to ensure a high 
efficiency. 

Kautex is supplied in any thickness from 1/32 in. 
upwards and can be cut to practically any shape and 
moulded almost as readily as rubber. In the latter 
case it is, however, advisable to use a grade with a 
fairly high rubber content. One very interesting recent 
application of Kautex is as an expansion and contraction 
jointing for use in the construction of concrete roads, 
bridges, dams and other public works. This particular 
grade is made up of large granules of cork and sup- 
plied in lengths and widths cut to specifications, in 
various thicknesses from } in. 








A beach sandal with 
the sole made of a 
special type of Kautex. 
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Small cotton spinning wheel with a 
surface of a specially adapted cork and 
Neoprene composition. 


Kautex made for jointing concrete surfaces has a 
natural concertina action, which enables it to follow any 
movement of the road surface without extrusion. 
Unlike bitumen, which is squeezed out by the expansion 
of concrete and so leaves a gap at the joint, the special 
rubber-cork composition retains its position indefinitely. 
In addition, its rough surface forms an excellent key 
against the concrete edge, and its natural colour does 
not disfigure the appearance of the road or structure. 

Several other interesting uses are being found for the 
new rubber-and-cork composition. For instance, it is 
being laid down in the form of tiles as a flooring material 
in hospitals, commercial buildings, etc. It is resilient, 
silent and yet very comfortable to the feet. In addition, 
it retains its shape indefinitely and does not creep in 
the same way as rubber. Yet another use is as a soling 
material for beach shoes. For this purpose the material 
offers several worth-while advantages: lightness, 
pleasing feel, resilience, good appearance and non-slip 
surface, the last-mentioned property being obtained by 
sanding the surface. Although with a material of this 
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kind it is not possible to sew it, the stick-on process 
renders manufacture a straightforward procedure. 

In the sports-goods industry various opportunities 
exist for Kautex. Strips of the material may be used 
to great advantage for absorbing the shock in cricket 
bats, hockey sticks, etc. There is no doubt, also, that 
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Various kinds of Kautex gaskets which find 

uses in several industries and enjoy consider- 

able advantages over those formerly made of 
pure cork or rubber. 


the material is suitable for making grip handles of golf 
clubs, tennis and badminton racquets. 

The future for the Kautex range appears to be 
uncommonly promising, mainly because they are so 
very adaptable that uses can be found in almost every 
industry. Not only can the size of the cork grain be 
altered to meet special demands, but the grade of rubber 
itself changed, and maybe in the not-far-distant future 
use will be made of the new rubberlike plastics, such 
as Mipolam, Koroseal and similar products. 








NYLON IS THE NEW 


OR centuries Nature’s best material for making 

brushes has been hog bristle, not the product taken 
from the thin, scraggly coats of pigs raised either in this 
country or America, but from the long-legged, curly- 
tusked swine that roam the plains of Siberia, Poland 
and China. Only in cold regions do these animals grow 
bristles sufficiently long, tough and resilient for the 
toothbrush manufacturer’s use. 





An after-the-fact picture of two brushes subjected to a severe ordeal. 
th were given 6,000 scrubs on a laboratory testing machine which 
was designed to simulate the operation of brushing one’s teeth and 
to determine abrasion and fatigue resistance of the b:istles. A 
moving arm, with the brush mounted on it, travels back and forth, 
scrubbing the bristles against the ‘‘ teeth, represented by glass rods. 
The brush, left, is a high-grade hog-bristle type. The one at the 
right is a Dr. West's Miracle-Tuft. And here you see the first, 
worn down, with many bristles missing; the other, still intact, with 
every tuft in place and only a few bristles out of alignment. 


SYNTHETIC BRISTLE 


These natural bristles are, however, by no means 
ideal for the purpose as they absorb water fairly 
rapidly, and thus get soft and break away from the 
roots of the brush. Search for new synthetic brushes 
has been carried out for a number of years, but until 
the discovery of the late Dr. Carothers, of Neoprene 
fame, very little progress was made. While studying 
large molecular structures in the pure science laboratory 
at the Du Pont Experimental Station, Dr. Carothers 
saw the possibility of producing a new non-cellulose 
material which, in bristle form, might meet the needs 
of brush manufacture. After much research a satisfac- 
tory product was developed. It was tough, stiff, 
insensitive to moisture, resilient and resistant to 
deformation, a fortunate combination of properties in a 
bristle. Since then nylon, the generic name for all 
materials defined scientifically as synthetic fibre-forming 
polymeric amides having a protein-like chemical struc- 
ture, has been under development at the Du Pont 
laboratories and is now being successfully adapted for 
brush making. The nylon bristle is to-day being sold 
in America under the name of “ Exton,” and, according 
to all reports, promises to cut down America’s future 
imports of hog bristle very considerably. 
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PLASTICS IN AGRICULTURE 


The farmer is becoming quite a worth-while customer of 
the plastics and rubber industries and this article describes 
some new applications of both materials on the modern farm 


T has been said with a good deal of truth that the 

really successful farmer of to-day must needs be a 
biologist-cum-botanist, something of an engineer, a 
veterinary surgeon, and most certainly a business man. 
Yes! he must be a Jack-of-all-trades, and if not a master 
of them all, then a very willing apprentice. 

Apart from possessing the necessary qualifications 
calculated to make the farmer know his job, he must 
be an opportunist quick to seize and exploit new ideas. 
This requires quite-a lot of. courage, because an 
unhealthy percentage of promising ideas fail to live up 
to the high hopes expected. 

The plastics industry is in many ways closely related 
to the soil because a number of the most important raw 
materials used in the industry are derived from natural 
products. Wood in one of many forms, such as sul- 
phited pulp, wood flour, etc., is extensively used in 
the manufacture of moulding powders, and everyone 
knows that cellulose in the form of cotton linters is the 
starting-off point for the production of cellulose acetate 
and nitrate. If cellulose is the most prolific of natural 
products it is also the most promising, and the future 
will undoubtedly show a considerable speeding-up in 
the manufacture of a wider range of plastics made from 
wood, such as the well-known lignin plastics now being 
produced on a manufacturing scale in America. 

The dairy side of the farming industry gives us milk 
from which casein is manufactured, and from arable 
land we get various crops which also produce raw 
materials for plastics. There is soya bean, about which 
so many romantic and grossly exaggerated stories have 





been written, zein from maize and various synthetic 
compounds from the fermentation products of potatoes, 
molasses from beet, etc. 

In a few years the plastics industry is likely to be one 
of the farmer’s best customers, and meanwhile it is, 
interesting to consider what possible opportunities there 
are for plastics to serve the farmer. Twenty years ago 
it would have been palpably absurd to think of plastics 
being used on the farm, which in those days was a 
makeshift affair hardly able to cope with the many 
problems facing. the farmer throughout the year. 
To-day, however, the successful farm is a factory 
organized to deal efficiently and economically with every 
phase of work, and the farmer has slipped naturally 
into the role of works manager. The machinery of the 
farm has now become extensive and the tendency is 
for the mechanical side to be more highly developed. 
The scope of plastics is, quite briefly, that of protecting 
machinery from rust and preventing the deterioration 
of concrete structures. Lithcote, the hard-wearing 
phenolic-resin coating, affords a simple and economical 
solution to the corrosion problem of a great deal of 
plant, as, unlike paint, it is completely immune from 
the deleterious effects of our trying weather. A com- 
pletely impervious coating of Lithcote can be given to 
agricultural implements, as well as parts of the 
machinery in the dairy, and although more expensive 
than the ordinary enamels gives a greater measure of 
protection. 

Another material offering interesting possibilities is 
Rubtex, which is a rubber composition suitable for 
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treating concrete and metal surfaces so as to give a 
perfect weatherproof surface. In France silos and other 
farmyard concrete structures have been successfully 
treated with Rubtex, which prevents the crumbling and 
pitting of the cement. Chlorinated rubber paints are 
well worth considering for use on exposed metalwork 
liable to rust through the action of the weather. 
Turning to the greenhouses and glasshouses on the 
farm, it 1s of interest to record that a most promising 
plastic material, consisting of a wire-mesh base with 
an all-over, strongly adhesive coating of clear cellulose 
acetate, is now finding ready applications as a sturdy 
and completely weatherproof glazing material. Flexible 
and highly translucent, it transmits the ultra-violet rays 
of the sun and has valuable insulating properties. The 
American product known as Cel-O-Glass, made by 





Fixing Cel-O-Glass sections on a large cold frame used for 
forcing tomatoes, cucumbers, and other early vegetables. 


Du Pont de Nemours and Co., Inc., is used as a window 
material for poultry houses and as a sash material for 
cold frames and in buildings where plants are started 
for transplanting. Because of its flexibility the material 
can be fashioned into cones to cover individual plants, 
or into tunnel-like hoods to protect rows of plants. 
Moreover, this material does not break like glass, or 
tear like cloth, or suffer damage from severe rain or hail- 
storms; it is eminently, in fact, practical for farm uses. 
A substantial volume of information has been 
accumulated in the United States showing how this 
product serves poultry producers. Because it admits 
ultra-violet rays its use prevents the development of 
rickets or leg weakness in baby chicks. Its insulating 
value, too, has a favourable bearing on egg production 
during cold weather, while also contributing to the 
health and comfort of both chickens and layers at all 
times. Its use is likewise of advantage in hog houses, 
dairy barns, dog kennels, rabbit hutches and other 
buildings. In this country the British Xylonite Co., 
Ltd., manufacture a very excellent material known as 
Armourbex, which can successfully and economically 
achieve all that the American product claims to do. 
Timber used for the construction of farm buildings 
is a constant source of trouble owing to its comparatively 
rapid deterioration through damp and various fungi. 
There would appear to be an excellent opportunity here 
for resin-impregnated wood, such as Durisol or Jicwood, 
for certain specialized work where the conditions are 
likely to be very severe. The price of these treated 
woods is naturally more expensive than ordnary 
timber, but they are completely permanent, and are 
even said to be immune from the attack of white ants. 
Although price is, of course, a great factor, there is no 
gainsaying the fact that the use of such materials as 
Durisol for greenhouses, hen coops, etc., would ensure 
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better conditions for both plants and birds and, inci- 
dentally, prevent the entry of harmful fungus growths 
and bacteriological sources of infection which are often 
introduced by means of decayed wood. 

Dealing with the uses of rubber in agriculture, it is 
at once obvious that its most important application is 
for the manufacture of pneumatic tyres for farm tractors 
and the adoption of the land tyre for horse-drawn 
vehicles. During recent years pneumatic-tyred wheel- 
barrows have put in a welcome appearance, and their 
introduction has resulted in a great increase in mobility 
and speed without any proportionate increase in labour. 

In a paper read before the Rubber Technology Con- 
ference in London, May 23-25, 1938, by Mr. Alexander 
Hay, some interesting facts were given regarding the 
use of rubber for animal husbandry. He mentioned 
that for many years the only use of rubber in connection 
with agriculture was tubing for milking machines, and 
the defects in this equipment were mostly associated 
with the action of the butter-fat in the milk, the oil in 
the machinery, and the effect of boiling water and steam 
for sterilizing the equipment. These difficulties have 
now been overcome and the milking rubber now used 
is of high quality and can withstand steaming. Rubber 
horseshoes and rubber horseshoe pads are now being 
sold quite extensively in the United States and Canada, 
and their use is increasing in some European countries. 
Rubber has the advantage of reducing concussion 
brought about by hard road surfaces and also assists in 
preventing noise. The introduction of the sheep boot 
as a means of retaining dressings in position during the 
treatment of foot-rot has prevented the spread of disease 
on many farms. The success of these boots has called 
for a similar type of cattle boot for use in controlling 
foul in the feet of cattle. This diseased condition is 
common in Great Britain and in parts of the U.S.A. and 
New Zealand, and it is anticipated that once the 
efficiency of this boot can be demonstrated to farmers it 
will become popular. Recently the Rubber Growers’ 
Association has conducted tests with various types of 
flooring materials for cowsheds and piggeries, and the 
results indicate that there is a possibility of using plastic 
rubber in this connection. It has been found that this 
type of flooring is warmer than ordinary concrete and 
has the advantage of being a ‘‘non-slip’’ material. 

Other interesting new uses for rubber include base for 
soil warming, tree ties, rubber clips for market-garden 
cloches and rubber in the make-up of nestboxes, egg 
and fruit-grading machinery, and also rubber grain drill 
tubes and rubber tines for potato diggers. 

There is little doubt that synthetic rubber and some of 
the new rubber-like plastics, such as Mipolam, Astralon 
and Oppanol, possess properties which render them very 
suitable for special agricultural applications. They are, 
for instance, not easily oxidized by exposure to sunlight 
and are completely immune from the solvent action of 
grease and oils likely to be met with on the farm. At 
present the price factor rules them out, but as the cost 
of the material is steadily falling it may not be long 
before manufacturers supplying agricultural accessories 
are able to consider their special claims. 

Agriculture, which is fundamentally the most vital 
of all industries, is being organized on a real business- 
efficiency basis, and judging from the numerous 
examples quoted there is every reason to predict a great 
development in the use of both plastics and rubber. 
These materials possess many unique characteristics 
which are of great potential value to farmers, and it is 
to be hoped that this brief survey of likely applications 
will foster a good deal of interest among agriculturists. 
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Micarta timing gears for 
automobiles have now 
been accepted in America 
as contributions to 
increased efficiency. 


LAMINATED PHENOLIC MATERIALS 
SOLVE MANY PROBLEMS 


by A. B. Thomander 


(Micarta Division Westinghouse 
Electric and Manufacturing Co.) 





The Micarta suction box cover 
is considered a good example 
of the wide versatility and 
adaptability of the material. 


AMINATED phenolic materials have been the 

answer to many problems of many industries. “A 
dense, hot-moulded, synthetic bonded material formed 
from layers of paper, cloth or wood,” laminated 
phenolic products possess many inherent qualities of 
unusual possibilities. Any of its properties, such as 
great mechanical and high dielectric strength, lightness 
in weight, chemical inertness, freedom from tarnish or 
rust, workability, resistance to wear, may be reason for 
its preference on particular applications. 

In the automotive industry laminated phenolic 
timing gears provide noiseless operation in automobiles 
and longer life than was possible when steel gears were 
used. Other laminated phenolic parts used are: water 
pump washers, distributor parts, lighting socket insula- 
tors, etc. 

Radios are more “trouble free,” dependable and 
longer-lived because of the high dielectric and 
mechanical strength of the laminated phenolic switch 
assembly parts, the coil supports, the tube sockets, the 
volume control parts, and the dozens of other odd- 
shaped punched laminated phenolic insulators. 

The U.S. Army and Navy use laminated phenolic 
control wire pulleys for aircraft because the homo- 
geneous structure eliminates any tendency for them to 
split in any direction, because negligible wear is caused 
on the cables, because the pulleys cannot rust, because 
they will not swell or shrink, because thev have great 
strength with minimum weight (only one-half the weight 
of aluminium). Non-abrasive laminated phenolic fair- 
leads, hinge bearings, instrument panel boards, insulat- 
ing plate and tubing likewise fit into the needs of 
aircraft. 
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In the marine industry laminated phenolics have 

found many applications, such as tailshaft bearings and 
rudder pintie bushings. Water (even salt water) is a 
natural lubricant for laminated phenolic, so no oil or 
grease is needed on the bearing surface. Laminated 
bearings do not swell or split, as does lignum-vite. 
They wear evenly, having extremely low coefficient of 
friction. Being softer than metal, they protect the shaft 
from scoring. Similar qualities plus resilience, resist- 
ance to oil, water and chemicals, and good machining 
properties, have made laminated phenolics adaptive to 
piston rings, pump valves and valve seats for the marine 
industry. 

Among the important uses of laminated phenolic in 
paper mills are suction box covers and doctor blades 
preferred to wood covers and blades, because they do 
not swell or split and they outwear wood many times; 
and further, they do not wear the felt or wire screen 
which carries the pulp as do the wood covers. As roll 
covers it is superior to other materials because it is This rayon spinning bucket 
unaffected by moisture or electrolysis. is made of _— and by 

Laminated phenolic roll neck bearings are widely proved its worth repeatedly. 
used in steel mills. They provide a saving of 25 to 
50 per cent. in power cost, last 20 to 40 times longer 
than metal bearings, eliminate lubrication expense, 
remove danger of fire cracks in roll necks, and permit 
more accurate holding of the gauges. 

Practically the same is true in sugar mills or cement 
mills. There bearings are cut from laminated phenolic 
tubing made in diameters as large as 48 ins. Textile 
mill equipment is replete with uses for laminated 
phenolic. Spinning buckets for making artificial silk 
must rotate at approximately 8,000 r.p.m. and be sub- 
jected to sulphuric acid solutions. 

Gear cutters stock laminated phenolic plate in thick- 
nesses ranging from 7s in. or less to 10 ins., and in 
sheets about 36 ins. by 36 ins., from which gears can 
be, cut and installed within a few hours. These money- 
saving, noise-subduing, efficiency-promoting, grease- 
eliminating, shock-absorbing, wear-resisting, life-extend- 
ing gears are the answers to problems of many 
industries. 

In electrical manufacturing the versatility of 
laminated phenolic is widely accepted and conclusively 
proved. There are panel boards, bus bar insulators, 
terminal blocks, countless washer and disc punchings, 
coil forms, spools, tube socket bases, and innumerable 
other parts fabricated from sheets, rods and tubes. 

The apvlication and service history of laminated 
phenolic materials is one of vast importance, but despite 
that, the important field for laminated plastics lies in the 
future. New uses are found daily. 
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Micarta tube sockets for 
radio tubes. 
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These aircraft pulleys installed in 
one of America’s crack air liners 
are made of Micarta. 
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Plastics : 


Thermoplastic Sheet and Rod Materials 
for Electrical Purposes 


By Thermoplastic materials, that is, those plastics which in contradistinction to 


the phenol and 


E. E. HALLS 


amino type, can in the moulded form be softened by heat, 
are finding increasing outlets in the electrical and industrial field. There are 
four important divisions in this type, each with outstanding properties or 


advantages, whether it be cost, permanence, water-resistance, transparency, etc. 


VERY large number of miscellaneous components 
are employed in the electrical industry for purposes 
which do not demand any specifically rigid electrical 
characteristics, yet for which insulating properties are 
desirable for protection against stray fields and acci- 
dental short-circuiting when using tools in maintenance 
and repair work. The group of articles referred to 
largely comprise knobs, handles, labels, windows, dials, 
and suchlike accessories. These articles have to con- 
form to certain requirements, the most outstanding of 
which, apart from manipulability in fabrication, are 
colour shade, permanency of colour, dimensional 
stability, transparency, translucency or opacity, general 
neatness in appearance and strength. The stringency of 
these requirements will, of course, depend upon 
particular applications, and it must not be assumed that 
the ultimate limit is required in every case. In the 
following the principal materials employed for these 
purposes are reviewed. As a matter of fact, the majority 
of the materials which fulfil this service are also 
encountered in moulded form in the field of electrical 
plastics. Naturally, extent of suitability in this direc- 
tion implies that satisfactory performance is to be 
anticipated in the sphere covered by the present subject. 
The four chief varieties of thermoplastic materials for 
consideration are as follow: — 


1. Cellulose-acetate base materials. 
2. Styrene polymization products. 
3. Acrylic polymization products. 
4. Vinyl polymization products. 
The first group of plastics are so well established to be 
readily recognized by most users; the remaining three 
are newer members of synthetic plastics. The second 
group is prominently represented by the trolitul 
materials. The third group is now becoming widely 
known under the name of Perspex, while the fourth 
group is marketed under the trade name of Astralon. 

As the oldest and most widely employed of these 
thermoplastics, cellulose acetate demands first considera- 
tion, and then the other materials can be considered in 
comparison. Cellulose acetate can readily be obtained 
in the form of sheet, rod and tube in a multitude of 
sizes. Colour range is almost unlimited, and it includes 
transparent, translucent and opaque forms, as well as 
mottled effects. Moreover, composite sheet is obtain- 
able in which a translucent effect is secured by the 
welding of a thin veneer of opaque acetate on a sheet 
of transparent stock. The bulk of the clear, colourless 
cellulose-acetate sheet is consumed for observation 
panels, sight glasses or protective coverings for printed 
matter. Opaque sheets in various colours are used for 
labels and various codings, lending themselves admir- 
ably to engraving and filling. Opaque rods and tubes 
are used for knobs and handles, as on keys and press- 
buttons, plugs, studs and inset labels. They are 
particularly useful in providing a colour scheme for 
designating circuit arrangements and its control. 





Cellulose acetate in any form is comparatively very 
easy to machine. Sheet materials can be blanked cold 
in the thinner sizes and can be formed into simple shapes 
when heated. It is, however, relatively soft and care 
must be exercised in the manipulation of large panels 
to avoid scratching, as it is difficult to polish out 
incisions other than light scratches. On the other hand, 
small surfaces of machined articles, such as knobs and 
handles, can be brought to a high gloss by polishing. 
The material is well adapted to knurling, flowing readily 
into the recesses of the knurl to give clearly defined 
reproduction. 

Celluiose acetate is relatively inert and stable and 
can, therefore, be used without anxiety in contact with 
any metals without detriment to them from a corrosion 
aspect or need to consider what metal to select. Under 
the influence of light, heat and moisture, separately or 
combined, satisfactory service can be obtained, but with 
limitations, and the behaviour of cellulose acetate with 
respect to these natural variables need only be con- 
sidered in those applications where any resultant changes 
in the material are detrimental, a condition which 
obtains in by no means the majority of instances. Long 
exposure to intense light causes yellowing or browning, 
so that whites become discoloured, reds assume a 
brownish hue, and blues become somewhat more green. 
The practical significance of this depends, in conse- 
quence, upon the position of the component in the 
equipment, its service exposure, as well as upon the 
importance of exact colour permanency. Regarding the 
behaviour of cellulose acetate under the influence of 
heat, there is an obvious restriction in relation to the 
thermoplasticity of the material, and a limiting value 
of 140 degrees F. may be regarded as general. Within 
this range, however, if exposure changes from cool, 
humid conditions to warm, dry atmospheres, some 
degree of shrinkage will occur, a phenomenon which is 
more or less reversible. Further, if attention is not paid 
to methods of fixing in relation to cross-section warpage 
or distortion may result. Evidently this is a character- 
istic for which due allowance may be made in numerous 
applications, but one which is objectionable in others. 
Under damp conditions expansion occurs, and similar 
remarks apply. Unfortunately, unless known, con- 
trolled conditions of temperature and humidity are to 
be catered for, and can be permanently guaranteed, it 
is impossible to condition cellulose acetate to a stable 
state. The maximum average movement which occurs 
in cellulose acetate under fluctuating atmospheric 
conditions is of the order of 2 per cent. shrinkage or 
expansion. Marked conditional changes produce rapid 
dimensional alteration, but a persisting slight change 
from normal will produce a slow, but progressive, 
dimensional change in the material. To illustrate how 
progressive this phenomenon may be, some tabulated 
data are shown overpage. The articles concerned 
were rectangular, coloured opaque labels, vs in. 
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CELLULOSE ACETATE LABELS. 
Dimensional Movement During Exposure to Dry Heat. 
After After After 


Original 1}days 4 days 10 days 
at 20°C. at 33°C. at 338°C. at 33°C. 
| Se Rae ... 0.490 .488 -486 4845 
0.840 832 .829 .826 
No.2 -... ... 0.493 -490 -489 -487 
0.842 .833 .829 826 
No.8 ..... .-- 0.492 .490 -489 -487 
0.841 .832 .829 -825 
ok eee ... 0,492 .490 493 487 
0.840 835 -831 .824 
ess. ... 0.497 495 .493 491 
0.840 .835 831 .827 
me. 6... ... 0.493 .490 -489 488 
0.836 -831 -829 .826 
POST sc .. 0.491 488 .487 486 
0.838 .834 .832 .828 





thick, and the temperature change covered in the test, 
viz., from 20 degrees C. to 33 degrees C., is a typical 
moderate fluctuation which is always likely to arise in 
service. It will be noted that in the 10 days over which 
observations were taken, that the decrease in length in 
the shorter dimension was between 1 per cent. and 14 per 
cent., and in the longer direction between 1 per cent. 
and 2 per cent. 

The styrene polymerization products come next for 
consideration, because electrically, and for dimensional 
stability, they most closely meet the ideal. Unfortun- 
ately, the only form which so far seems to be readily 
available is the glass-clear sheet variety. It is 
relatively expensive, but considerable work is in pro- 
gress on plasticization of styrene, and rapid develop- 
ments, with the consequent ready availability of all 
forms, may be looked forward to in the near future. 
In thin sheets, the styrenes cold blank satisfactorily and 
are quite suitable for drilling and general cutting 
operations. It is not quite so easily: scratched as 
cellulose acetate, and is consequently a little more 
readily polished, The heat limitation with respect to 
thermoplasticity is of the same order, but within this 
limit it may be regarded for all practical purposes as 
dimensionally stable. Likewise, water absorption is 
negligible, and consequently no change in dimensions 
occurs under humid or wet conditions. This stability 
is an important feature. 

The acrylic polymerization products have become 
quite widely established and are more readily obtainable 
than the styrene materials. They are procurable in 
sheet and rod forms, colourless or coloured. The lower 
thickness limitation is 0.093 in. for material available 
in this country. The vast proportion of the output is 
utilized for observation panels and sight windows. 
Exceptional clarity makes this material an ideal sub- 
stitute for glass. For small windows and fitments it 
can be machined readily to profile by the usual opera- 
tions of sawing, milling and drilling, while any super- 
ficial scratches can be polished out with fair ease. 

Light has no adverse influence on the acrylic 
polymers. Heat, as with the other materials, demands 
recognition of thermo plasticity, and the limiting tem- 
perature is of the same magnitude as for acetate. Within 
this limit, small dimensional changes are experienced, 
the maximum shrinkage which occurs in length or 
breadth only being of the order of 50 per cent. of that 
for acetate, and not appearing to be reversible on recon- 
ditioning. As far as damp exposure is concerned, water 
absorption is very small indeed, and consequent 
dimensional changes are minute. 
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The vinyl plastics are the latest comers to the field, 
and they are based on vinyl chloride polymerization 
products ; they are obtainable in the full range of forms 
and colour effects. They machine readily, and are 
comparable with the acrylic group for their behaviour, 
except, perhaps, they do not respond to polishing quite 
so readily. The glass-clear varieties are not of such 
excellent transparency or freedom from tint as the 
acrylic polymers; moreover, if strained severely they 
tend to develop opalescence, which to some extent is a 
limitation in press forming. They again have the 
thermo plastic limitation imposing a maximum service 
temperature of the order of 60 degrees C. Dimension- 
ally, under the influence of dry heat, they react some- 
what similarly, but to a slightly greater degree, to 
acrylic plastics. Under damp conditions they are 
exceedingly good, water absorption and dimensional 
increase being for all -intents and purposes nil. 

Electrically, all these materials are of good electric 
strength and good insulation characteristics, even under 
damp service conditions. The styrene group stand out 
alone with respect to very low power factor and power 
loss, under conditions including those of high frequency 
fields. 

In the composite photograph seen below a miscel- 
lany of thermo plastic components fabricated from sheet 





Thermoplastic components in rod and sheet. 


and rod stock are shown. The dial in the background is 
one machined from a composite white-faced translucent 
cellulose acetate sheet ; the scale around it was engraved 
and filled in black. The glass panel in the foreground, 
placed over the small components, is an instrument 
window machined from glass-clear acrylic polymer, 
edges bevelled by milling and not subsequently 
polished. The five small articles on the left are handles 
machined from various coloured acetate rods, drilled 
and tapped, knurled on curved surfaces and polished on 
ends. The three items on the right are plug bodies 
produced from acetate tube. 

No mention has been made of price, but there is a 
wide price difference in the materials, with acetate as 
the lowest. Acetate provides the general purposes 
material with great potentialities, and a few limitations 
under certain specific adverse conditions. Where some- 
thing superior to acetate is demanded, one of the other 
three groups of material can be used to overcome the 
shortcomings. Sufficient has been said to show the 
developments which have occurred in recent years, and, 
incidentally, to indicate the shortcomings which have 
yet to be overcome. Within the restrictions mentioned, 
the electrical engineer has available a choice of materials 
to satisfy exacting service requirements. 
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PRODUCTION 


Practical Information dealing with Raw Materials, Moulding 

and Forming of all types of Plastics—Thermo-Hardening 

and Thermo-Plastic—Works-Organization, New Plant and 
Control Apparatus 


NOTES AND 


Wood-faced Laminated Material 


NEW material which has been developed for the 
specific purpose of strengthening wood members in 
aircraft construction is announced by Bakelite, Ltd. It 
is intended for use where the ends of the members are 
subjected to heavy shearing or bearing forces. This 
material, F.5522 (patent applied for), is a wood-faced 
laminated sheet which, by special process of manufac- 
ture, is made so that the adhesion between the wood face 
and the core of Bakelite material is greater than that of 
the shear strength of the wood, while the wood surface 
itself is unaffected by any penetration of the synthetic 
resin bonding material. In effect, therefore, a member 
so treated will retain the natural properties of wood and 
can be joined to other wooden members by simple well- 
known gluing methods. 
A typical example of one of its uses is that of joining 





wing spars to the fuselage in wooden aircraft construc- 
tion. Because of the liability to splitting and the low 
bearing strength of the wood, a large number of bolts is 
required. F.5522, however, has a very high bearing 
strength, the permissible loading being 25,000 lb. per 
sq. in., and when inserts of the material are incor- 
porated the strength of the joint is greatly improved to 
the extent, as shown by tests, that only half the number 
of bolts is required. The inserts are easily slotted into 
the wood members and glued in position, or glued on to 
the outside of the wood members. 

In the accompanying illustration are shown four test 
pieces in which, it will be noted, the plain end has failed 
in each case. The two outside members show inserts of 
Bakelite material slotted into the wood member. The 
two inside test pieces show the material glued on to the 
outside. 





COMMENTS 


The Rubber Conference 


N May, 1938, one of the greatest conferences on 

rubber ever organized was held under the auspices 
of the Institution of the Rubber Industry in London. 
During that month we reported on the papers, which 
have now been united into one volume, and published 
by W. Heffer and Sons, Ltd., for the Institution of 
the Rubber Industry, of 12, Whitehall, S.W.1. 

To apply the usual “mine of information” to this 
book, which contains over 1,000 pages, means very 
little. It is important to realize that here under one 
cover we have well over one hundred papers written 
by more than one hundred of the most famous chemists, 
physicists and technicians in the rubber world, on 
subjects as far apart as the raising of the rubber plant 
itself to the shape of the rubber molecule and to the 
use of rubber in industry. 

The writers include, in addition to British scientists, 
experts from the U.S.A., Holland, Germany, Japan, 
France, Italy, Canada, India, Poland, etc. Especially 
noteworthy are five papers on synthetic rubber-like 
materials, and also one on rubber plastics. This is the 
most noteworthy compilation on rubber that has 
appeared for many years. 


Perfumed Dress Ornaments 


HO has not, when in inventive mood, dreamed 
of making the “perfect” artificial flower by 
imparting to it a permanent perfume? Which female 
has not devoutly hoped for such an invention on dis- 
covering that yesterday’s flowers, bought at half a 
nimble crown a bunch, have wilted and shrivelled with 
the dawn? The modern artificial bloom is a miracle 
of exact reproduction and of entrancing colour, and it 
needed only the added wonder of the hidden perfume 
to bring complete joy. Even that has now arrived 
from Walsall, where, according to the northern news- 
papers, a special factory has been erected for the pro- 
duction of artificial flowers for dress ornaments. The 
method is no mere secret bulb and nozzle through 
which the perfume may be squirted. Apparently the 
plastic material from which the flowers are made, and 
which is, we suppose, of the cellulose acetate type, is 
itself impregnated with the perfume, which is slowly 
exhaled over long periods. 
And, it is reported, artificial fruits are also to be 
similarly treated! We're not going back to Victorian 
waxed fruit, are we? 
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Reproduced with kind permission of “ Sisal Review” 


HE modern tendencies of the plastics industry to 

develop materials of fibrous structure for shockproof 
moulding powders and moulding materials made in 
sheet form and, to a certain extent also, laminated 
materials, have forced the plastics industry to make 
quite an intensive research with regard to fibres. 
Besides woven fabrics and papers which apply mostly to 
the manufacture of laminated materials and materials in 
the form of chips, treated wood fibres, such as alpha 
cellulose fluff and cotton linters, have been used to pre- 
pare special heavy-duty moulding materials, e.g., Peton, 
Hy-ten and Pre-mix. The necessity to create materials 
of still greater impact strength and better mechanical 
properties has encouraged the plastics industry to inves- 
tigate the use of fibres like jute, sisal, manila, coco-nut, 
and their waste products. 

The following article will deal especially with sisal, 
but most of the statements apply, more or less modified, 
also to jute. 

The very early experiments using fibres like sisal 
treated in the same way as cotton, linen and similar 
fibres, had been a failure because of the high lignin and 
xylane content. A true impregnation of such fibres was 
not possible, and methods using synthetic resins only asa 
bonding medium between surface-coated fibres generally 
have proved themselves to be so brittle that the final 
produce did not seem to be of great interest. 

The developments of the past year have, however, 
resulted in some excellent products made from jute waste 
or virgin jute. According to the methods and processes 
used in the preparation of PT material (known in Great 
Britain under the registered trade mark of “ Peton”’), as 
well as Hy-ten, fluffed jute has been partly impregnated 
and coated with an appropriate amount of heat- 
convertible synthetic resins by precipitating these resins 
in solution or emulsion on to the fibres in form of a 
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pulp. The jute waste was used or previously prepared 
to such a stage that pulps could be prepared similar to 
paper pulps, and the final product, after precipitating 
the resin on to the fibres, was in the form of flocks 
or in the form of sheets similar to cardboard. Fora 
special purpose, a suitable proportion of wood fibres or 
other waste materials could be added in order to obtain 
modifications with regard to the mechanical properties 
of the finished product. Furthermore, using emulsions 
or alkaline solutions, other resinous bodies and ingre- 
dients like glues, water repellent chemicals, and so on, 
could easily be incorporated. We can be sure that 
materials of such description will form valuable mou‘d- 
ing materials in the near future. This does not only 
apply to the manufacture of interesting mouldable 
materials for our European countries, but especially 
creates a wide range of applications and possibilities for 
the Dominions and Colonies, as, for example, India, 
where waste of fibres such as jute and coco-nut are very 
cheap. 

The jute industry would easily be able to prepare such 
materials from their own waste and mould accessories 
for their own spinning and finishing industries locally. 
Although the maximum of mechanical properties of such 
materials made from jute and coco-nut fibres only do 
not reach the maximum figures obtained with mixtures 
of such fibres and mixtures of alpha cellulose and cotton 
wool, the finished products, however, are, in any case, 
much stronger in comparison with normal moulding 
materials, and strong enough for the manufacture of 
non-corrosive light spindles, bobbins, shuttles and 
similar articles, not forgetting non-metallic bearing 
materials and sliding surfaces by incorporation of 
appropriate amounts of colloidal graphite. 

Statements have been made claiming sisal as an 
especially interesting fibre for treatment with heat- 
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hardening synthetic resins inter alia, because of the 
horseshoe form of the section of sisal fibres. It was 
anticipated that the treatment of such fibres with syn- 
thetic resins would result in filling the “ horseshoe” with 
synthetic resin and thus acting like a thoroughly impreg- 
nated fibre. The horseshoe section of sisal fibres is prac- 
tically not so important as anticipated. It should be 
noted that sisal waste is much more suitable than virgin 
sisal and little of the horseshoe section is retained after 
the mechanical processing. Impregnation adds a fur- 
ther strain to such fibres which may have retained their 
horseshoe section, often resulting in breakage. Thus, 
sisal is no advantage to jute for the manufacture of 
synthetic resin-treated materials. 

Interesting in some respects is the fact that most sisal 
—and especially sisal waste or sisal after prolonged 
storage—is slightly acid. This applies even much more 
to manila hemp. This acidity is mostly distributed in 
patches ; but, after all, although the distribution of acids 
is quite patchy, if pulped, the acidity aids, or seems to 
aid, in the precipitation, that is to say, the acidity assists 
the bond of heat-hardening synthetic resins to the indi- 
vidual fibres if the manufacture of heavy-duty mould- 
ing materials is done by any process using pulps of fibres 
and felt formation therefrom. In order to impart 2 
more favourable bending strength to such products, it 
is advisable to add a small amount of alpha cellulose or 
cotton waste or fibres, the lignin content of which has 
been decreased by previous treatments. 

[t is understood that the materials discussed in this 
article are materials mostly for industrial use and not 
materials to produce mouldings of which good appear- 
ance and decorative value are required. 

The dyeing of such articles presents some difficulties, 
dependent upon the nature of the fibres as well as the 
normal difficulties in preparing lighter colour shades 
of phenol and/or cresol formaldehyde resins. The 
appearance, however, of so-called natural coloured pro- 
ducts of this kind is not at all bad, and some shades 
and variations can be safely achieved. In principle, 
the method of making such mouldable materials of 
considerable strength from sisal fibres consists in a 
mechanical treatment to obtain fluff or single fibres in 
suitable lengths to form pulps which at least permit 
floating in the pulp and formation .of felts similar to 
rough fibre board or straw board. For tropical 
countries the addition of ingredients which will act 
as insecticides, additional bonding mediums and water 
repellent agents, such as refined shellac, chlorinated 
diphenyls, etc., are recommended. Special results can 
be obtained by the addition of presensitized rubber 
latex or artificial latices from synthetic rubbers and 
acetylene derivatives. 

The use of sisal fibres in small proportions in norma! 
heavy duty or shock-proof mouldings certainly can 
increase the impact strength. The main value of 
developments made in this direction should be seen in 
the fact that these developments justify the anticipa- 
tion that a new branch of industry could be created in 
countries growing sisal and/or jute, coco-nut, manila, 
etc., locally, in order to prepare mouldings of out- 
standing mechanical properties from heavy chemicals 
already prepared in these countries and the fibres in 
question. 

We can now consider briefly some other possibilities 
and applications of plastics in connection with sisal, 
jute, and manila. 

The rope industry probably consumes more of these 
fibres than any other. Treatment with synthetic resins 
increases the costs of such ropes considerably, and the 





writer has not enough experience with this industry to 
make any comments as to whether it may be profit- 
able or not to use special treatments of ropes 
commercially. 

If we look, however, at those ropes which are used 
as cores for the manufacture of wire ropes, we can easily 
say that the cost of a wire rope just-fies additional costs 
of 2d. per ft. to 5d. per ft. for the rope core if this 
additional cost would ensure a much longer iife and 
add.tional safety. Prolonged research has finaily estab- 
lished the fact that the most dangerous corrosion of 
wire ropes starts inside, due to moisture and the fermen- 
tation products produced by the rope core itself. The 
heavy stresses to which the rope core is subjected in 
wire ropes causes the loss of most of the impregnants, 
oils and greases used to protect the metal strands inside. 
An excellent protection has been developed by coating 
such rope cores by means of a continuous extruding 
process with suitable compounds such as vinyl chlorides. 
These compounds prevent any moisture from entering 
the rope core. They are not attacked by oils, acids, 
alkalies or atmospheric conditions and are tough enough 
and elastic enough to resist mechanical damage or 
cutting by the wire strands during the rope-making 
operations or later on in use. One English firm manu- 
facturing such protective coatings for rope cores is 
Hydro-Plastics, Ltd. 

Other possibilities, however, are open, but are not yet 
commercially exploited. These other possibilities may 
even open a cheaper and highly efficient way. The 
principle of these other means of protection is to 
impregnate the rope cores with aqueous suspensions 
and/or emulsions of suitable vinyl compounds and 
acrylic resins. It is possible not only to impregnate 
rope cores, but also to build up a sufficiently tough 
flexible sheathing on to the outside surface of such 
ropes to attain the same results by probably cheaper 
methods, and with the additional advantage that the 
strands of the rope and the spaces between the strands 
are thoroughly treated with these highly protective 
synthetic plastics. 

Not yet sufficiently exploited, although fairly well 
developed, is the manufacture of tough and flexible 
sheets and bodies by bonding felts previously described 
by treating and impregnating them with suitable mix- 
tures of the already mentioned acetylene derivatives. 
These can be made by impregnating already finished 
woven fabrics or by forming felts with such synthetic 
resins, or by moulding such fibre-filled plastics 
under heat and pressure, and, finally, by using such 
compounds for extruded profiles for packings, glands, 
shoe soles and protective sheetings. Especially under 
open-air conditions, if in contact with solvents and oils, 
such products are superior to rubber and deserve to 
be thoroughly investigated; they can form the bases 
of interesting branches of industry in the Common- 
wealth and the Colonies. It should be mentioned here 
that a certain range of polymerized acetylene deriva- 
tives is, in addition to its excellent mechanical and 
chemical properties, non-inflammable. The electrical 
properties, especially insulation value, are far superior 
to rubber and phenol resins. No difficulty at all is 
encountered in dyeing such products. 

Final results, however (as the principal development 
is finished to a manufacturing stage), can only be 
achieved by close co-operation between the sisal and/or 
jute manufacturing industries, and the expert of the 
plastics trade. The results have been so promising that 
we feel justified in saying that this co-operation would 
lead to excellent results. 















Lining Petrol Tanks 


S.S. ‘‘ British Governor,”’ 
c/o The British Tanker Co., Ltd. 


The Editor, Plastics. 


Dear Sir,—There is a very pressing need for an easily 
applied (spray or brush) protective coating to the 
interior of the steel tanks of steamers carrying petrol 
or kerosene in bulk. So far, the corrosion of the internal 
structure of ships carrying ‘‘ clean oil’’ has baffled the 
experts. Up to the moment of writing no commercial 
application of any method economically suitable has 
been devised to protect the structure which comes into 
contact with the cargoes carried from the very rapid 
corrosion which occurs. It has been in my mind for 
some time that possibly the plastic trade might evolve 
a cure for the terrific wastage which takes place in these 
ships, and it would be interesting to learn if there is 
any such possibility in the materials generally termed 
‘* plastics.”’ 

Yours very truly, and a constant reader of your very 
interesting publication, 






























J. S. COMMANDER, Master. 


[Eprror’s Note.—We believe this problem is to-day 
within sight of reasonable answer. To detail the 
problem for the general reader, we have here in the 
tanker a number of huge tanks in which petroleum pro- 
ducts are carried. We have, then, from the mere 
“‘corrosion’’ point of view, several problems. The steel 
must be protected from the very small quantity of acid 
in the oil resulting from the purification treatment and 
also from the small quantity of sulphur or sulphur com- 
pounds that are always present. It is also probable 
that erosion occurs from the movement of the oil during 
the voyage. Similarly, any protective coating that is 
placed on the steel must resist these actions and, of 
course, must be insoluble in petroleum products. Most 
important, too, there must be a complete absence of pin- 
holes -in the surface covering which would admit of 
attack on the steel beneath and eventually cause the 
surface covering to peel away. 

On considering the problem at first, we believed that 
the spray or brush method of application would have 
been ruled out owing to the danger of inhaling solvent, 
in an enclosed space such as a tank, by the worker. 
However, since the inquirer states that spraying or brush- 
ing is possible, and he is obviously in a position to 
know, we can deal first with the lacquer or varnish type, 
in which the solvent evaporates leaving the resisting film 
behind. 

Undoubtedly an air-drying varnish containing synthetic 
resin of the phenol-formaldehyde type would be of some 
help, but since it is normally not ‘‘cured’’ in the sense 
that an ordinary moulding resin is cured, the resistance 
to attack may not be sufficiently prolonged, especially 
if, as so--often---happens, the petrol contains 
aromatic compounds, such as benzol or toluol. The 
solvent power of these materials is much greater than 
what are known as the paraffin hydrocarbons. 

The most promising method to our knowledge is that 
applied by the Lithgow process (the Lithgow Corporation 
is represented in this country by Newton Chambers and 
Co., of Sheffield). This process consists of brushing or 
spraying the interior of tanks with a phenol-formaldehyde 
resin solution and then baking, or “‘ curing,’’ the film by 
the admission of hot air. A glasslike film impervious to 
petroleum oils and unaffected by acids is formed. Many 
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Inquiries and Answers 


large storage tanks in petroleum sefineries have been so 
treated with complete success. No doubt the difficulty of 
introducing heated air into a tanker at the quayside is 
not insuperable. 

The next process we may consider is one, we fear, not 
immediately possible, since it is not yet, we believe, 
commercially available. We refer to the hot spraying 
of shellac powder, a note of which we included in our 
last issue. Such a method would be of great advantage 
from the application point of view. There would be no 
danger to the workers, no waiting several days for the 
surface to dry, and no after-heating. Additional interest 
in this method lies in the fact of the possibility of spray- 
ing phenol-formaldehyde resin powders. 

A claim is made by Rubtex, Ltd., Printing House 
Lane, Hayes, Middlesex, that they have now produced 
a material which can be spread with a trowel, and which 
is unattacked by petroleum oils on hardening. Such a 
method would be extremely simple and rapid in applica- 
tion, but it would appear that a comparatively thick 
surface would result. If this is so it may prove costly, 
but we have no definite information. Synthetic-rubber 
solutions should prove an interesting means of approach, 
but their production would not be simple, as they are 
quite insoluble in white spirit and swell but slowly in 
benzol. Obviously the lining of the tanks with thin 
synthetic-rubber sheets would prove a solution, but the 
cost would probably be high. Since, however, the oil- 
producing and oil-carrying companies are not exactly 
poverty-stricken, it may not be prohibitive. 

Rubtex, Ltd., have also produced a paint with high 
petrol-resisting properties. ] 


We Hold the Baby! 
The Editor, Plastics. 


Dear Sir,—While certainly in the plastics industry, 
I have not yet come to regard myself as of it. I there- 
fore read the news of new designs and products with 
something of the attitude (unjustified by years) of the 
oldest inhabitant-—‘‘ Eh! what will they young varmints 
be up to next?” This question, you will appreciate, 
sir, has the Delphic quality of ambiguity, and may be 
praise or blame as circumstances warrant. The phrase 
has been on my lips frequently of late, but never has 
it held so genuine a quaver of surprise as when I read 
on page 388 of your December issue the following his- 
toric words, ‘‘ Moulded Baby’s Spoon and Pusher . . .” 

As an interested spectator of the increasingly compli- 
cated mouldings produced by our industry, and a 
student of Dr. Norman Haire’s works on ectogenesis, 
I ought, no doubt, to have foreseen the possibilities. of 
the one applied to the other. Yet, the moulded baby 
comes as a shock to me—a shock accentuated by the 
unobtrusive nature of its announcement in the columns 
of your journal. Where, I ask, is the Yellow Press?— 
I use the phrase in its journalistic, not its moulding, 
sense. Where also is The Times? It must be—the con- 
clusion is forced upon me—nay, it is behind the times. 
Many fascinating thoughts come crowding into my mind. 
The advantages claimed for the plastic motorcar would, 
of course, be shared by the moulded baby—high power- 
weight ratio, inexpensive replacement of broken parts, 
and in the case of the gentler sex, a good finish obtained 
without painting. A glance at a colour chain reminds 
me that the moulded baby can belong to any race—our 
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industry’s contribution to the Universal Brotherhood of 
Synthetic Man. 

No information is given as to the type of material 
used. Is it phenol? Is it urea? Is it—horrible thought! 
—transparent? Yet, perhaps the answer suggests itself, 
and the question is superfluous. Eh! What will they 
young varmints be up to next? . 


PER ArDUA AD ASTRA. 


’Editor’s Note: We have been caught out. But we 
forgot to mention in our little note that the moulded baby 
is of pure Aryan stock and is one that has been created 
originally, we believe, in totalitarian states, especially 
those with a pronounced employment of ersatz materials, 
with the express object of increasing the population at 
will. Such a population would not say ‘‘Nay’’ at a 
polling booth. But we fear ‘‘ Per Ardua’’ will never reach 
the stars. He is much behind the times, for we have 
repeatedly referred to the moulded lady’s handbag and to 
the moulded men’s shaving tackle. 

Nevertheless, in future we shall suppress any effects at 
publishing such earthquaking journalistic scoops and shall 
refer to the object as a baby’s moulded spoon. It is 
strange what a changed world it becomes if we stand, like 
Father William, on our heads. } 


Transparent Oil Cans 
Mass., U.S.A. 
The Editor, Plastics. 
Dear Sir,—In your magazine for December, on 
page 408, there is a picture of some transparent oil cans 
that won First Award in the Novelty Group of the 
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Modern Plastics Competition, and you say that they 
were made of Lumarith, a cellulose acetate plastic 
manufactured by the Celluloid Corporation. 

This is true with respect to the small-sized cans, but 
the larger cans were made of Monsanto C.A., a cellulose 
acetate plastic manufactured by the Plastics Division 
of the Monsanto Chemical Co., Springfield, Massa- 
chusetts. In support of this statement, we are sending 
you a marked copy of the November issue of “ Modern 
Plastics,” in which, on page 43, you will find a descrip- 
tion of these cans and the names of the materials from 
which they were made. 

MonsANTO CHEMICAL Co. 


Scales on Celluloid Sheet 
The Hague. 
The Editor, Plastics. 


Dear Sir,—I take the liberty of asking whether you 
would be kind enough to give me some information 
on the following subject. I desire to imprint a scale 
on transparent celluloid sheets about 0.01 ins. and 
0.02 ins. in thickness. Printing must be very 
accurate, durable and impressed, so that an off-set 
printing process is not suitable. Could you, therefore, 
give me the addresses of any firms in your country 
which specialize in printing or engraving celluloid? As 
I wish to carry out the printing of the celluloid myself, 
perhaps you can help me by indicating any literature 
concerning the printing on plastics, and whether there 
are any firms who sell the necessary equipment. 


Dipt.-ING. W. LOEWENTHAL. 








Perspex—and A New High-speed Launch. 


It appears probable that plastics will be increasingly 
used fcr marine purposes in the near future and an interesting 
example of what is already being done in this direction is 
the cockpit shelter of the 20-ft. high-speed launch illus- 
trated above, which is constructed of ‘‘ Perspex.’’ The 
shelter is designed to be readily detachable so that it may 
be quickly replaced by a small windscreen, also of 
‘* Perspex,’’ in fine weather. 

The frame, which is of Birmabright, is fitted to a coam- 
ing of the same material and kept in position by four 
screws with milled heads. 

If glass had been used the weight of the cover would, of 








course, have been far too great to allow this to be removed 
or replaced easily, while weight saving is also of great 
importance to the performance of boats of the planing type. 

The launch illustrated was designed and built by Vosper, 
Ltd., Portsmouth, to the order of Captain the Lord Louis 
Mountbatten, Royal Navy, and was exhibited at the marine 
section of the recent Motor Show at Earls Court where the 
Perspex roof created considerable interest. 

An order for a similar boat was received by the builders 
from His Grace, the Duke of Sutherland and this is now 
on the way to the Pacific in his steam yacht ‘‘ Sans Peur.”’ 

The hull of the launch is of the ‘‘ V’’ bottom type and 
a Gray engine of 149 h.p. is installed. 


Lord Louis 
Mountbatten’s 
new launch 
has been fitted 
with Perspex. 
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TRADE AND PERSONAL NOTES 


Reorganization of the _ British 
Xylonite Co., Ltd.—The  Br‘tish 
Xylonite Co., Ltd., of Hale End, 
London, E.4, manufactures ‘‘ Xylon- 
ite’’ (celluloid), ‘‘ Bexoid’’ (ceilulose 
acetate), ‘‘Lactoid’’ (casein plas.ic), 
‘* Bexone’’ (synthetic resin) and other 
plastics in various forms, together with 
a large range of finished articles made 
from these and other material:, and it 
has been decided that it is dezirab‘e to 
separate the manufacture and sale of 
‘producers’ goods’’ from the manu- 
facture and sale of ‘‘consumers’ 
goods.”’ 

It is with this object that a major 
reorganization took place on Janu- 
ary 1, 1939. From that date the 
British Xy-onite Co., Ltd., operated as 
a Holding Company owning all the 
shares in the two new:y formed sub- 
sidiary companies :— 

B.X. Plastics, Ltd., now manufac- 
ture and sell the products of the Brant- 
ham and Lacto:d Factories, which are 
‘‘ producers’ goods,’’ such as plastic 
materials for the motorcycle, aircraft, 
cutlery, printing, pen and pencil, but- 
ton and show industries, etc. 

Halex, Ltd., will manufacture and 
sell the products of the Ha!e End Fac- 
tory, which are “‘consumers’ goods,”’ 
such as combs, toothbrushe:, hair- 
brushes, a large range of toilet articles, 
table tennis balis, mouldings, and a 
great number of other products. 

In addition to these two companies, 
the British Xylonite Co., Ltd., has 
three other subsidiaries, viz., Ca:cel- 
loid, Ltd., The British Xylonite Co. 
Canada, Ltd., and The _ British 
Xylonite Co. (Aust.) Pty., Ltd. 

There are no major changes in per- 
sonnel-as the resu:t of the reorganiza- 
tion, and Mr. C. F. Merriam—chair- 
man of the parent company—is 
chairman of the two new subsidiary 
companies. 

The Department of Overseas Trade 
inform us that in further explanation 
of the Department’s circular 
G.19544/37 of September 14 on Con- 
tractors’ Certificates in Turkey, it has 
now been ascertained that the “‘ certifi- 
cates of ability ’’ mentioned therein are 
issued only by the special commission 
within the Ministry which has been 
created for the purpose. 

The certificates will be issued 
against an application by an interested 
firm or group who should give in their 
application a list of the works of a 
similar nature to that for which they 
propose to tender, which they have 


executed either in Turkey or any other - 


country. Their applications may, with 
advantage, be supported by certificates 
either from corporations, or firms for 
whom the applicants have previously 
executed contracts, or by any other 


form of evidence as to the firm’s 
capability to undertake and execute 
the contracts which the Turkish 
Government have in view. The Minis- 
ter of Public Works prefers that these 
app.ications should be submitted direct 
by the firms concerned, but there is no 
objection to the application and sup- 
porting evidence being submitted 
through the firm’s or group’s repre- 
sentative in Turkey. 

The Birmingham Tool and Gauge 
Co., Ltd., Soho Hill, Handswo:th, 
Birmingham, 19, have forwarded us a 
copy of their new brochure which 
describes very fully the company’s new 
factory specially equipped to produce 
standard and special milling cutters 
and gauges, and also small p-ecision 
and single-purpose machines. Readers 
who are “nterested in machine tools are 
invited to wr:te to the Birmingham 
Tool and Gauge Co., Ltd., for copies 
of the publication. 

City and Guilds of London Institute 
has just issued a 124-page book, 
published by the Department of Tech- 
nology of this Inst:tute, 31, Brechin 
Place, S.W.7, giving the regulations 
and syllabuses for examinations in 
chemical, metallurgical and allied sub- 
jects for the session 1938-39. The book 
is priced at Is. and may be obtained 


post free for 1s. 2d. on application to” 


the above address. 

‘The Beetle Magazine,’’ published 
by British Industrial Plastics, Ltd., is 
full of topical interest. Among other 
interesting contributors there is an 
article by Philip Kemp, M.Sc. (Tech.), 
M.I.E.E., entitled ‘‘ Non-tracking 
Piastics,’’ which contains a fund of 
important information on a subject of 
great interest to the electrical indus- 
tries. 

W. Edwards and Co., Vaughan 
Road, Loughboro’ Junction, S.E.5, 
inform us that they are now producing 
a new high vacuum and pressure pump 
known as the ‘‘Pressovac’’ outfit, 
which should be of considerabie 
interest to companies possessing con- 
trol or research laboratories making 
use of similar apparatus. 

Sutcliffe Speakman and Co., Ltd., 
66, Victoria Street, S.W.1, have now 
available particulars concerning filtra- 
tion plants for use in A.R.P. she‘ters 
so as to ensure good ventilation during 
air raids. 

Pratchitt Bros., Ltd., Carlisle, 
inform us that their latest catalogue of 
Pratchitt rotary dryers and other 
drving plant is now available. 

Ellison’s Insulations, Ltd., Perry 
Barr, Birmingham, 20, inform us that 
they will have a stand at the forthcom- 
ing exhibition of the Physical Society 
at South Kensington, where a number 
of their latest products will be shown. 


The Drayton Regulator and Instru- 
ment Co., Ltd., West Drayton, Middle- 
sex, have just issued a most interesting 
publication describing their circular 
chart recorders for temperature and 
pressure. Particulars are aiso given of 
other well-known Drayton instru- 
ments, such as tape chart-recorders, 
portable and other indicators and con- 
trol-room paneis. 

Dunford and Elliott (Sheffield), 
Ltd., 54, Victoria Street, Lordon, 
S.W.1, have sent us particulars of their 
rotary louvre dryer which shou:d be 
of interest to manufacturers in the 
p:astics industry confronted with dry- 
ing problems. 

Davidson and Co., Ltd., Sirocco 
Engineering Works, Belfast, have just 
published a new booklet comprising 46 
pages of descriptive matter and pictures 
relating to their well-known industrial 
installations, particularly their Aeroto 
patent screw fans. The results of tests 
on Sirocco fans by the National 
Physical Laboratory are given. 

The British Railways, which include 
G.W.R., L.M.S., L.N.E.R. and S.R., 
have now introduced facilities for the 
conveyance of all kinds of liquids in 
road-rail tank containers and demount- 
able tanks. This new method dis- 
penses with casks and drums, reduces 
conveyance and handling costs, releases 
storage space and provides speedy 
transit by express freight trains. In 
addition, onty the net contents of the 
tank are charged for and no charge is 
made for the empty tank when 
returned on a privately owned railway 
vehicle. 

Thos. W. Ward, Ltd., Albion 
Works, Savile Street, Sheffieid, inform 
us that a 76-page book has just been 
published by their company to cele- 
brate their diamond jubilee and copies 
may be obiained by interested readers 
of this journal. 

Monsanto Chemical Co., St. Louis, 
U.S.A., have sent us a copy of the 
latest list of products manufactured by 
the company, who produce a number 
of chemicals used in the plastics 
industry. 

Leipzig Spring Fair for 1939 takes 
place in March next, the General 
Samples Fair from March 5 to 10, the 
Engineering Fair-and Building Fair 
from March 5 to 13.. 

Associated Resin Products, Ltd., is 
a new company registered Novem- 
ber 7, 1938, to carry on the business of 
manufacturers of and dealers in 
moulding powders and _ plastic 
materials. Nominal capital £10,500 in 
10,000 preference shares of £1 and 
10,000 ordinary shares of 1s. 

Monsanto Chemicals, Ltd., announce 
a second interim dividend of 16% per 
cent, 
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es Closures manufactured in opaque and translucent 
ty colours from all types of Powders and Injection 
is Mouldings, can be supplied from stock Moulds or to 


suit Customers’ requirements. 
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or The Largest Manufacturers of Glass Bottles in Europe. 


8, Leicester St., London, W.C.2. Telephone: Gerrard 861I (10 lines). Telegrams : “ Unzlaboman, Lesquare, London.” 
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For the grinding of all 
kinds of Powders, Chemi- 
cals, Minerals, Colours, 
Paints, Enamels, etc. Sup- 
plied lined with hard Por- 
celain, Silex, or special linings, and can be 
insulated to suit particular classes of work. 
Send for our free illustrated literature. 
STEELE & COWLISHAW, Engineers, 


COOPER ST., HANLEY, STOKE-ON-TRENT 
London Office : 329, High Holborn, W.c.1. 
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CLAIMS 7 YEARS’ 
SUCCESS AGAINST 


a A large manufacturing firm has written : 
1930 ue have found Rozalex beneficial in our Polishing shops. 


have much less trouble since using this cream. 

1934 ‘Weare still using Rozalex and it is giving us every satisfaction. 

1937 ‘ We are still finding your product gives every satisfaction.’ 
It is testimonials such as these that PROVE how efficacious 
ROZALEX is for protecting the hands from injurious substances 
and dirt, etc. Perfected by a Manchester firm to combat Dermatitis 
among their own workpeople, and only marketed in response to 
requests, ROZALEX, over a period of nine years, has proved to be 
the perfect guard against Dermatitis. 
Spread on the hands before work it acts 
as a protective film or ‘barrier substance,’ 
and is easily washed off at the end of the 
day, leaving the hands clean and healthy. 


ROZALEX 


The PROVED protective ‘film’ ‘for 
application to the hands before work. 


For FREE SAMPLES and 
particulars write to:— 

ROZALEX LTD. 
Yorkshire House, Cross 
Street, Manchester, 2 





The Chromium-plated 
Rex Dispenser, specially 
designed for _ issuing 
Rozalex casily a 

economically in factories. 















BIG MANUFACTURER 
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COMPLETE TOOL-MAKING SERVICE 
FOR MOULDS 





@ Our Experience is 
unequalled. 


@ Our Range includes 
moulds of all types. 


@ Our Capacity covers 
moulds of all sizes. 


FOX and OFFORD LTD., 
187, ALMA STREET, BIRMINGHAM, 6. 
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to the specific re- 
quirements of our 
customers. 


Makers of all types of 
repetition products from 
the bar in all metals. 


MCL. and REPETITION LTD. 
POOL LANE, LANGLEY, BIRMINGHAM. 








FOR BAKELITE 


Acetate and other synthetic mould- 
ings. Modern plant and facilities. 
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ER! AN ASTONISHING 


Mow Meloial | 





Although only half the weight 
of aluminium, PETON is astound- 
ingly strong. It does not 
delaminate and is resistant to 
petrol, oil, acids and alkalis. It 
is unaffected by most chemicals 
and machines readily in all known 
manners. Gear wheels, machine 
parts, nuts, bolts and screws can 
be machined from PETON to a 
high degree of accuracy. Without 
fear of splitting it can be riveted 
and it is possible to nail thin 
sheets. PETON, like normal 
moulding powders, can be readily 
shaped. May we send you 
further particulars ? 
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UNITED INSULATOR CO., LTD., 
12-16, LAYSTALL STREET, 


LONDON, E.C.1 
TELEPHONE - - Terminus 4118-9 


* 
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WESTMORELAND ROAD, THE HYDE, LONDON, N.W.9 


Telephone: COLINDALE 8868/9 
Telegrams: INJECMOULD, HYDE, LONDON 


es of 
from 


etals. @ By specializing exclusively in 


INJECTION MOULDING we are 
abreast with the latest develop- 
ments. PROOF of this is the 
numerous articles we have pro- 
duced previously made in wood, 
metal, china, etc. 


@ Our modern Fully - Automatic 
INJECTION MOULDING Plant 
is second to none and our ex- 
perience unrivalled. 


@ May we co-operate on your next 
plastic job, save you money, and 
maintain promised deliveries and 
production? 


























MILL FOR CRINDING 
POWDERS FOR PLASTICS 


This jacketed mill ensures cool conditions and prevents 
overheating of the material under process. 


Other Gardner mills for the Plastics Industry include 
the Patent Combined Grinder and Sifter, Roll Mills, 
Edge and End runner and Ball Mills of all types. 


Detailed information gladly sent if you will ask for it. 


GARDNER 


MILL$ FOR PLASTICS 





WM. GARDNER & SONS (GLOUCESTER) LTD., 
Bristol Road, Gloucester. 
Telephone : 2288. Telegrams: ‘* Gardner, Gloucester.” 
London: 19, Gray's Inn Chambers, 20, High Holborn. W.C.1 
Telephone : Chancery 7347. 





CASEIN MATERIAL 
IMITATION HORN, SHELL, ETC, ces 
PLAIN & FANCY COLOURS "Phone: Stonehouse, Glos., 243. 
RODS, SHEETS, TUBES, BLANKS 


YOUNG & WOLF 









BRIDGEND WORKS, 


STONEHOUSE, Glos. 





















93, The Avenue, 
London, W.13. 
PERivale 5404. 


; G. N. HIGGS 
Consulting Industrial and Research 
Engineer to the PLASTIC and Allied Trades. 
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WRITE FOR PARTICULARS 


: DANKS.~NETHERTON, LTD. 


:. NETHERTON - OUOLEY> WORCS. 














m ACCURA 
A GUARAN 


PUNCHES 
AND DIES 
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PREFORMING 
PRESSES 


MANESTY MACHINES LTD.. 


PROPRIETORS THOMPSON § CAPPER WHOLESALE LTD. | 
16, SPEKE HALL ROAD, LIVERPOOL, 19 








Situations Vacant 


SALESMAN required by one of leading firms of Plastic Moulders. Applications should 
contain full details of past experience. Liberal salary according to qurpreetions, se 


experience. Reply Box No. 1534, c/o “ PLASTICS,” 5-17, Rosebery Avenue, E.C.1. 














Machinery for Sale 


FOR SALE, Isoma Automatic Moulding Press, complete with all standard equipment. Two 
sets of time controls are provided, one from nil to 30 seconds, the other from 30 seconds 
to 5 minutes. Offers and enquiries to Box No. 1535, c/o “PLASTICS,” 5-17, Reocae 


Avenue, E.C.1. 














Patents 


INVENTOR of small domestic utility (improved darning last, patented), which could be made 
ies from firms interested. Box No. 1474, c/o “ sone ty 





in plastics, invites inquiries 


5-17, Rosebery Avenue, E.C.1. 











— NOTICES — 











ADVERTISEMENTS 


LL instructions, matter and passed proofs for all 

kinds of advertisements must reach the Head 

Office of “ PLASTICS” by the 24th of each month 
to ensure insertion in the following month's issue. 


Whilst every precaution is taken to ensure accurate 
printing. the publishers will not be responsible for 
printers’ errors, or for errors arising out of telephonic 
instructions relating to advertisement copy; nor will 
they be responsible for advertisement blocks destroyed 
by fire or that are left in their possession for more 
than one year. 


REGULATIONS.—Copy must be supplied without 
application from the publishers, and current copy and 
blocks will be repeated if new copy is not received at 
the time for closing for press. Orders for advertise- 
ments are subject acceptance in writing from the 
Head Offices. Advertisement copy is subject to the 
approval of the publishers. All advertisements and 
contracts are acce and made upon the express 
condition that the publishers have the absolute right 
to refuse to insert copy to which they may object for 
legal, public or trade reasons, which includes the right 
ef rejection of advertisements, whole or part, contain- 
ing cut prices of goods coming under an approved 





price mainvenance scheme, and such refusal of copy 
shall not be a good ground for advertisers to stop a 
current contract or to refuse to pay for the same, 
or for taking action for breach of contract. The 
Proprietors, whilst endeavouring to ensure that 
advertisements shall appear with all possible regu- 
larity, will not be held liable for any loss occasioned 
by the failure of any advertisement to ogorer from 
any cause whatever. The acceptance of an order 
does not confer the right to renew upon similar 
terms. Contracts relate to the advertiser's own goods 
or services, and the space may not be sub-let or dis- 
posed of in any way. Conditions which are contained 
in order forms other than those of the Proprietors, 
and which do not conform to, or are in addition 
the Proprietors’ conditions, will not ‘be -recognized as 
binding. Special conditions must be subject to mutual 
agreement. 


REMITTANCES,—Postal orders, cheques,  etc., 
should be made payable to Temple Press Ltd., and 
crossed “* Midland nk, Ltd., Bedford Row. Re- 
mittances from abroad should be made by Inter- 
national Money Order in Sterling. 


TERMS.—Monthly accounts, strictly net; due when 
rendered. 





EDITORIAL 


All Editorial communications and copy should be 
addressed to the Editor, and must reach him not 
later than the 24th of the month for the next issue. 

. or drawings which. are not considered suitable 
will be returned if stamps are enclosed, but the 
Editor does not hold himself responsible for the sale 
keeping or the safe return of anything submitted 
for his consideration. 


Accounts for contributions should be sent in imme- 
diately after publication, addressed to the Manager. 
Payment will be made during the month following 
ublication. All articles, drawings and other contri- 

utions paid for and published in this journal are 
the copyright of the publishers from whom alone 
authority to republish or reproduce can be obtained. 


Other Business Notices appear in the front of the book. 
TEMPLE PRESS LIMITED, 

5-17, Rosebery Avenue, London, E.C.! 
Proprietors, Printers and Publishers of “ Plastics,”’ The 
Aeroplane,” “ The Oil Engine,” ‘‘ The Motor Ship,” “ The 
Motor Boat and Yachting,” “The Motor,” “The 
Commercial Motor,” “ The Light Car,” “ Light Metals, 
“Motor Cycling ” and “* Cycling.” 
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INJECTION MOULDING MACHINE 
ECKERT & ZIEGLER, GERMANY | 


ENQUIRIES RE- 

CEIVED TREATED 

IN. STRICT CON- 
FIDENCE 
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OUR EXPERIENCE 
IS UNSURPASSED 


PSS See 


OVER 
600 MACHINES 
IN ACTUAL WORK 


fe ee 


MACHINES FOR 
EVERY PURPOSE 
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SEND US YOUR 
DIFFICULT 
PROPOSITIONS 


ECKERT & ZIEGLER 
WILL ALWAYS 
GIVE SOUND 
ADVICE AND 
SERVICE 
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SOLE AGENTS: 


TECHNICAL MACHINES & ACCESSORIES 


CO) OU Fiap FO)\\3 D1 @)\\ ie (©) 0}-) Semen We 0A.) 310). @ GO) 07-0. 0 a FL @)\\ D1 O)\ fa om One 
Telephone : NATional 6459 Telegrams: Technimach, Finsquare, London 
Australian Agents: Messrs. Swift & Co. Pty. Ltd., G.P.O. Box 42768, Sydney, N.S.W., Australia 
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